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ABSTRACT

During late March and April 1961, the USCGC EASTWIND
(WAGB-279) occupied 30 oceanographic stations in the Indian
Ocean. Three sections were made; one running from off Cape
Leeuwin, Australia west as far as 78° E. longitude, a second
continuing north from this point to 4° N. latitude, and the third
which continued west to just south of Socotra Isiand.

Measurements were made of temperature, salinity, and dis-
solved oxygen; and from these data density, sound velocity,
and percentage of satiration of dissolved oxygerr were de-
rived. Transparency was determined by Secchi disc, and the
Deep Scattering Layer was observed. Contintious recording of
bottom depths by echo sounder was carried out through a
region where few soundings had hitherto been reported.

Northward reaching tongues of Antarctic Intermediate water
are shown on the southern profile and on the south-north
profile along the 78° E. meridian. In mid-Indian Ocean, these
masses push up toward the surface causing a divergence
which Is apparent in the salinity and dissolved oxygen profiles.
Also delineated are high salinity waters with very low oxygen
content which come from the Arabian and Red Seas. The
Deep Scattering Layer disappears in mid-Indian Ocean and re-
appears again to the north; following a similar patiern to that
already observed in the Pacific Ocean.
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FOREWORD

This technical repori presents data coilected in an area
that offers a real challenge to the oceanographer - The Indian
Ocean.

The observations from aboard USCGC EASTWIND were
made in water where few oceanographic measurements previously
had been taken.

These data corroborate the findings of some earlier voyages

and add to the marine scientists' knowledge of the environmental

DEN . KNOLL
Rear Admiral, U. S. Navy
Commander

s

conditions of this vast ocean.
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OCEANOGRAPHIC STATIONS TAKEN IN THE INDIAN OCEAN
BY USCGC EASTWIND (WAGB-279) IN 1961

Willis L. Tressler
Marine Sciences Department
U. S. Naval Oceanographic Office

I, INTRODUCTION

A. Historical

On her return trip from the Antarctic in late March and early April
1961, the U. S. Coast Guard icebrecker EASTWIND, Captain J. W,
Naab, USCG, Commanding, took 30 oceanographic stations in the south-
eastern, central, and northwestern sections of the Indian Ocean (Fig. 1).
This was part of the International Indian Ocean Expedition, the EASTWIND
being among the first ships to participate in this great undertaking. Three
sections were made: The first, east to west from off Cape Leeuwin, Australia
along the 32° S, parallel of latitude from 110° to 78° east longitude; the
second, north from 32° S, latitude along the 78° E. meridian as far north as
4° N, latitude; and the third, north and west from 8° N, 70° E. to 12° N.
54° E. The east-west section comprised 5 stations, the south-north section
23 stations, and the north-west section 4 stations ., {

Although the Indian Ocean is, perhaps, the least known oceanographically
of all the major bodies of water, a fairly large number of vessels, nevertheless,
have taken oceanographic stations there. Most of these observations, however,
until recently, had been taken in the western and northern portions, and com-
paratively little had been reported on the great central water mass. Com-~
mencing with voyages of the GAZELLE and CHALLENGER in the 1870's and
winding up with those of the DIAMANTINA from 1959 to 1962, the list of
ships which have occupied oceanographic stations in the Indian Oceon is
impressive. It includes such well known names as DANA, DISCOVERY I,
METEOR, PLANET, WILLEBRORD SNELLIUS, NORSEL, VALDIVIA, ORMONDE,
GAUSS, VITYAZ , MOWE, CDT. CHARCOT, MABAHISS, ALBATROSS, cnd'

others.

In 1935, DISCOVERY Il, returning from the Antarctic, ran a section
through the Mozambique Channel, and this series of stations has been the ‘
basis for much of the present knowledge of the oceanography of the western
portion of the Indian Ocean. Another important section was taken by DAN
from Sumatra west across the northern portion of the Indian Ocean as far os
Cape Delgado, Africa. North and south sections were made along the ‘

|

‘ |
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75° E. meridian by NORSEL in 1956, on the 90° E. meridian by DISCOVERY

Il in 1951, near the 86° E. meridian by ALBATROSS in 1945, and ot 56° E.
longitude on a line running from west of Madagascar to Cape Guardafui by
NORSEL in 1955. In 1933, MABAHISS ran a section from the equator at

about 63° E. longitude to the Gulf of Oman. Between the years 1959 and
1962, H.M.A.S. DIAMANTINA, operated by the Australian Commonwealth
Scientific and Industrial Organization, Division of Fisheries and Oceanography
(C.S.1.R.0O., 1962, and 1962a), paiticipated in a series of cruises that covered
most of the waters to the south, west, and northwest of Australia. Three of her
tracks ran along the 32° S. parallel, one of which continued to 95° E. longitude .
In 1960, the Lamont Geological Observatory research vessel VEMA ran a

track which zig-zagged across the 32° S. parallel and which extended as far
west as Mauritius Island. In 1959 ond 1960, the U.S.S.R. research vessel
VITYAZ covered a large portion of the Indian Ocean with her cruises, of

which one leg was slightly north of the 32° S, parallel. Other VITYAZ cruises
paralleled the south-north profile of EASTWIND on both eastern and western
sides along the 72°, 83°, and 90° meridians. A preliminary account of the
results of these cruises is reported upon in Okeanologiya (Bezrukov, 1961).

The Scripps Institution of Oceanogiaphy's research vessel ARGO, in 1960,

ran cruise tracks south and north of the 32° S. parallel as far west as Mauritius.
By for the most comprehensive of the recent works on the Indian Ocean is that
of Muromtsev on "The Basic Pattern of the Hydrology of the Indian Ocean"
(Muromtsev, 1959). An extensive data compilation from all available sources,
as well as vertical sections, and areal distribution charts of temperature,
salinity, density, and dissolved oxygen, accompanys Muromtsev's report .

The International Indian Ocean Expedition plans call for an extensive and
practically complete coverage of all parts of the Indian Ocean between the

years 1963 and 1965 or 1966.

B. General Discussion of Oceanography of Indian Ocean

The Indian Ocean has long been believed to be similar to the Atlantic,
and indeed there are several striking resemblances. Both bodies of water have
midridges which join south of the Cape of Good Hope . Both ridges have a
rift valley and are centers of seismic activity, The continuity of the two
ridges and their rift valleys was recently confirmed from crossings made by
VEMA in 1959 and 1960 (Ewing and Heezen, 1960). The Mediterranean
feeds water of high salinity into the Atlantic,and the Arabian and Red Seas
feed high salinity water into the Indian Ocean., The more important source
of high salinity intermediate water for the Indian Ocean is the Arabian Seq;
the Persian Gulf is too shallow to furnish much water southward. However,
in the Red Sea, a salinity as high as 409, is caused by intensive evaporation
and almost complete lack of run off from the land. This water atf intermediate
depths may be traced in the western portion of the Indian Ocean as far south




as the 40° parallel. The Red Sea, nevertheless, is much less important in -
supplying the Indian Ocean with water than is the Mediterranean the Atlantic
because the Red Sea supply is variable with the season and from year to vear.

However, unlike the Atlantic, in the Indian Ocean there is apparently no
deep, northward-flowing return current, or if such exists, it is of much less
importance and is sluggish. Also, the intermediate water is characterized by
its low oxygen content which is lowest in the north and which increases toward
the south, apparently gaining oxygen by mixture with other water (Sverdrup,
Johnson, and Fleming, 1942).

Much of the earlier data collected in the Indian Ocean were either
inaccurate or insufficiently refined for use in determining water mass move=
ments., Thus, Mdller's sections based on work prior to 1929 (Maller, 1929)
are not generally recognized today. The work of Clowes and Deacon (1935)
and Deacon (1937) were perhaps the earliest attempts at an accurate picture of
circulation in the Indian Ocean. Later, the published reports of Tchernia, ‘
Lacombe, and LeFloch (1951) and of Tchernia, Lacombe, and Guibout (1958)
have made use of more recent data. Circulation of the deep water in the
western Indian Ocean was reported upon in a recent paper by Le Pichon (1960) .
in which the "core method" together with geostrophic computations were used.
Le Pichonreported a deep current setting to the north which was deflected
and weckened by the complex system of ridges. Deacon's (1937) ideo of the 2
mixing of Atlantic deep water with Indian Ocean water south of Africa was
also confirmed in Le Pichon's paper.

Surface and near-surface currents form a rather complex pattern which
varies with the season and from year to year. In general, an easterly current
sets between Africa and Australia, and during the summer this bends and joins
a current coming from the Pacific south of Australia. In winter this current
continues on along the southern Australian Coast. The southern part of the
Indian Ocean has a large anticyclonic system of currents which, again, is
similar to that found in the Atlantic, but the currents in the Indian Ocean are
much more variable., North of 20° S., a westerly setting, equatorial current
flows. This current is strongest in winter because it is reinforced with water from
the Pacific coming along north of Australia; however, in summer, the water north
of Australia flows into the Pacific. The Agulhas Current, which sets south along
the African coast, is reinforced by part of the South Equatorial Current which
turns south, Most of this strong current returns to the Indian Ocean south of Africa,
but some, apparently, turns westward and flows into the Atlantic. Probably some
Antarctic Intermediate water flows northward in the southern portion of the Indian
Oceon. Deep water from the Atlantic comes into the Indian Ocean around Africa.
There is, evidently, some intermixing of intermediate water with deep water and
bottom water. Red Sea water can be traced as far south as the Antarctic (Thomsen,

1933, 1935).




The generalized pattern of circulation and hydrology given above in its
broader aspects is definitely lacking in detail, but many existing questions may
be answered when results are published from recent cruises and from scheduled
International Indian Ocean Expedition cruises.

I1. DATA COLLECTION

Standard oceanographic station procedure as practiced by the U, S. Naval
Oceanographic Office Oceanographers (H, O, Pub. No, 607, 1955), was
carried out at each of the 30 stations occupied. A volunteer team of four
Coast Guard enlisted men directed by Chief Quartermaster Davis, USN,
collected the samples and assisted in some of the labaratory work. Paired
reversing thermometers were attached to Nansen bottles, and bottles were
placed at all intermediate standard depths. Dissolved oxygen was determined
by the unmodified Winkler method on board ship. Salinity samples were sealed
in citrate bottles and returned to the Oceanographic Laboratory of the U, S.
Naval Oceanographic Office. Determination of salinity was made with a
University of Washington type salinometer. Depths at which observations
were actually made were determined by thermometric calculation from readings
of protected and unprotected thermometers. Aceuracy of observations is con=
sidered to be £0.02° C. for temperature, 0,05 parts per thousand (%) for
salinity, and £0,05 milliliters per liter for dissolved oxygen. Percentage of
saturation of dissolved oxygen was interpolated from Fox's Tables (Fox, 1907).
When light permitted, transparency was determined with a 30 em. white
Secchi disc. Meteorological information was obtained every 3 hours by aero-
graphers assigned to the icebreaker. Continuous underway soundings were made
by a UQN-1B echo sounder.




lti. DATA COMPUTATION AND PRESENTATION

A. Oceanographic Station Data

These data were processed, coded and forwarded to the National
Oceanographic Data Center for machine interpolation of values at standard

depths and computation of density (Sigma-t), anomaly of dynamic depth from
the surface to each level, and sound velocity!,

These oceanographic station data are presented in Appendix A,

B. Vertical Distribution Profiles

Temperature, Salinity, Density (Sigma-t), DissolvedOxygen, percentage
Saturation of Dissolved Oxygen, and Sound Velocity were plotted as vertical
distribution profiles for each of the three sections of the cruise. These are
presented as figures 2 through 19.

Contours represent the author's interpretation and have been constructed
as closely as possible to the observed values. Limitations caused by positioning
of stations and determinations of sample depths make the profiles portray a
general picture of conditions rather than a precise delineation of oceanographic
parameters throughout the section.

C. Vertical Distribution Station Graphs

Vertical distribution graphs were prepared for selected stations along the
cruise track. These are presented as figures 20, 21, and 22,

D. Temperature=Salinity Curves

Temperature=Salinity (T-S) curves were contructed for selected stations
along the cruise track. These are presented as figures 23, 24, and 25.

]KUWAHARA, Susumu, Velocity of sound in sea water and calculation of the
velocity for use in sonic sounding, Hydr. Rev., v. 16, no. 2, pp.123-140, 1939.
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IV. DISCUSSION OF RESULTS

The area of turbulence in the Indian Ocean, in the areas examined by
EASTWIND, extended from the surface to o depth of about 50 meters, and in
places somewhat deeper. As in other oceans, conditions in this region were
fairly stable and uniform, but below this depth sudden and pronounced changes
were encountered as the thermocline was reached. Below the thermocline ot
depths of from 200 to 600 meters, depending upon the geographic location,
conditions tapered off slowly to the deepest observations. Despite the rough
and variable bottom contour along the 32° S. paralle! (Figs. 2 through 7),
conditions did not show any striking trends. On the south-north profiles along
the 78° E. meridian (Figs. 8 through 13), salinities and dissolved oxygen pre-
sented a complex pattern that indicated a divergence or upwelling between
stations 11 and 16, ot about 10° and 18° south latitude. The profiles constructed
between stations 27 and 30 (Figs. 14 through 19), are somewhat artificial be-
cause of the wide spaces between stations and because of the existence of the
Maldive Islands between stations 27 and 28, For this reason, these two stations
were connected by broken line isopleths. Also, station 30, off Socotra Island,
was taken at a considerably shallower depth than most of the other stations; and,
as a consequence, without intervening datg, isopleths at the lower depths were
shown as terminating at an indefinite point.

A. Temperature

As depicted in Figures 2 and 20, temperatures along the 32° S. parallel
from 110° to 78° E. in the zone of turbulence showed only a slight increase
toward the west, The comparatively shallower water between 96° and 102° E.
was reflected slightly in the curves of the isotherms at depth; all isotherms below
the turbulence zone remained roughly parallel to the surface. The thermocline
(and here the word is used in its strictest sense, namely a sustained drop of at
least 1°C. per 30 meters change in depth) was located between 30 and 50 meters
down to a depth of only 100 meters as far as station 5, The 2° isotherm was
found throughout this section at depths between 2200 and 2500 meters. Substan-
tially the same temperatures ot depth were observed by DIAMANTINA in 1959
(C.S.1.R.O., 1962) although her temperatures were somewhat lower (17° to
19°} in the zone of turbulence because of the time of year (November) at which
the temperatures were taken.

The most interesting profile is the one starting at 32° S, latitude and
running north along the 78° E. meridian to 4° N, latitude. This profile com=-
prised 23 stations., (Fig. 8, 20, 21, and 22), Stations were occupied at 2°
intervals as far north at 4° S, latitude and at 1° intervals from there to 4° N,
latitude . In the zone of turbulence, which showed a slight increase in depth
(from 30 to 75 meters) until 13° S. was reached, temperatures increased from
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23.35° C. at the surface at station 5, to a maximum of 29.68° C. at the sur- -
face at station 27, Isotherms followed an irregular pattern which reflected no

indication of the divergence between 10° and 18° S, latitude. The 2°isotherm,

which started at station 5 at around 2300 meters,dropped slowly to a depth of %
almost 2600 meters at station 27, The thermocline (again employing the term

in its strict interpretation) varied from about 30 to 50 meters (at station 27, it

commenced at 75 meters) to a depth of 250 to 300 meters. Below the lower

iimit of the thermociine proper, temperature decreased in a more or less even

curve to about 1500 to 2000 meters, below which there was only a slight de-

crease fo the bottom of the cast.

Stations 27, 28, 29, and 30 have been connected together in a section
which extends from west of Ceylon to off Socotra Island at the mouth of the
Gulf of Aden. A profile along this section is shown in Figure 14, while the
vertical distribution of temperature at three cf the stations is given in Figure
22. The bottom, which ot first is fairly even, becomes highly irregular between
stations 29 and 30 and shallows greatly as Socotra Island is approached. The
zone of turbulence in this section decreased in extent from station 27, where
it extended from the surface to a depth of 75 meters, to 30 meters depth off
Socotra Island . lsotherms to a depth of about 200 meters were roughly parallel
with the surface; below that depth they tended to slope downward commencing
with the 16° isotherm. The 2° isotherm was found between depths of 2600 and
2850 meters, and it dropped fairly sharply between stations 28 and 29. The
thermocline was found between depths of 50 and 250 meters. Below the thermo-
cline, temperatures followed a gently arched curve to 1500-2000 meters depth,
a pattern similar to that observed at the other stations occupied.

The maximum temperature observed at any station was noted at station 28
on 22 April 1961 at the surface (29.71° C ). The minimum temperature was
noted at a depth of 2940 meters at station 5 on 5 April 1961 (1.66° C).

B. So|inity

Figures 3, 9, and 15 show profiles of sections giving salinity values with
depth along the 32° S. parallel, the south-north track along the 78° E ., merid-
ian, and from station 27 to station 30 in the northern part of the Indian Ocean.
Vertical distribution of salinity at selected stations is shownin Figures 20, 21,
and 22. In general, salinity values followed closely those reported by Muromtsev
(1959), variations from the general pattern being caused by the time of year at
which observations were made . In observations made by EASTWIND, although
there was clear evidence of Antarctic Intermediate water at depth, there was no
indication of Antarctic Bottom water at any of EASTWIND's stations because of
the fact that casts were made only to 3000 meters. ~
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In Figure 3, it will be noted that surface salinity values appreciably de-
creased from 110° to 78° E, longitude along the 32° S. parallel. Values were
higher near the Australian coast and decreased as the mid-Iindian Ocean area
was approached. They were all well above 35.000,, and ot the easterly portion
exceeded 36.009,. In November 1959, DIAMANTINA reported almost com-
pletely uniform salinities at the surface of the order of magnitude of 35.86¢,,,
along this parallel from 110° to 95° E. longitude (C.S.1.R.O., 1962). Isohalines
were generally paralle! with the surface, and salinity values decreased with
depth to the 800 to 1000 meters level. At this stratum, a region of low salinity
was encountered which extended some 300 meters downward. The position of
this mass of low salinity water was at a somewhat higher level at the eastern end
of the profile. This mass probably represented Antarctic Intermediate water from
the south. Below the layer of low salinity, values increased towards the bottom.
The region of low salinity also showed up in DIAMANTINA's data for the same
area.

Vertical distribution cf salinity is shown in Figure 20 for stations 1, 3, and
5. Here, in each case the salinity curve rather closely followed the temperature
curve. The high salinity water to the east in the zone of turbulence and the
intermediate layer of low salinity at 1000 meters are prominent.

Figure 9 represents a profile of salinity values from station 5 to station 27,
or from 32° S. to 4° N. latitude along the 78° E. meridian. The most striking
feature of this figure is the large mass of Antarctic Intermediate water of low
salinity which pushed its way up from the south at depth and extends as far north
as 10° S ., latitude. It was probably this mass of water which caused the disturb-
ance between 10° and 18° S, latitude. Water with a salinity of 35,00, or
higher, which it is presumed, originated in the Arabian Sea area, can be seen
to the right in the figure. This water extended in general from around 900 meters
upwards to the zone of turbulence. A pocket of high salinity water was found
just below the zone of turbulence between 11° S, and 2° N. Between 10°S.
and 17° 5. the low salnity, Antarctic Intermediate water, having a lower
density, pushed the northern high salinity water closer to the surface and formed
an upwelling or divergence. This upwelling is also evident in Figure 11, which
shows the distribution of dissolved oxygen. There the Antarctic Intermediate
water has a higher oxygen content than the Indion Ocean water. South of 19°S,
somewhat higher salinities prevailed at the surface and throughout the zone of
turbulence.

The vertical distribution of salinity at selected stations along the 78° E.
meridian is shown in Figures 20,21, and 22. As far north as station 8, (Fig.20D),
salinity follows the temperature curve fairly closely, but at station 11, (Fig.21A),
there is a sharp increase in salinity values below the zone of turbulence. Below
800 meters depth there was little change in salinity to the bottom of the cast. At
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station 14 (Fig. 21B), the salinity curve sharply decreused between 100 and
300 meters, and from the latter depth showed cnly slight change to the bottom
of the cast. At station 17, (Fig. 21C), the patch of high salinity water was
encountered at 75 meters, and below the lower margin at 200 meters depth,
conditions were relatively uniform to the bottom of the cast. At station 27
(Fig. 22B), the most northerly of this section, 35.00m, water extended down
as far as 900 meters. There was a slight increase from this point to the zone
of turbulence where the salinity dropped to 34,479, ot the surface.

In Figure 15 isohalines for stations 27, 28, 29, and 30 are shown. At the
surface, there is a definite increase in salinity as the mid-Arabian Sea is
approached, and this is accelerated near tivoe Red Sea outlet at the Gulf of
Aden. Furthermore, high salinity water, both from the Arabian Sea and from
the Red Sea, penetrated deeper in the western end of the section. Water with
salinity values of 35.00w,, or higher was found to a depth of 900 to 950 meters
at station 27 (Fig. 22B), whereas at station 29 (Appendix A) it had descended
below 1400 meters. Station 30 south of Socotra Island was considerably shal -
lower than any of the other stations occupied but, nevertheless, showed the
highest salinity values of any station observed because of its location in the
center of the Red Sea outflow.

The vertical distribution of salinity ot stations 27, 28, and 30 is shown in
Figure 22 (B, C, and D). The curves for stations 27 and 28 are similar below
the zone of turbulence. At station 30, however, the extremely high salinity
water from the Red Sea reached a depth of 150 meters, and, from this depth to
the bottom, a uniform condition of somewhat lower salinity (around 35.60x,)
prevailed,

The meaning of the distribution of salinity values and their relation to the
various other masses comprising the water of the Indian Ocean will be discussed
in the next section under Temperature=Salinity relations. Identification of
water masses can be made by salinity content. These results are further borne
out by dissolved oxygen values which will bediscussed in a later section,

C. Temperature-Salinity Relations

Figures 23, 24, and 25 depict the vertical distribution of temperature

plotted against salinity. In Figure 23, (A, B, and C), T-S curves for stations

1, 3, and 5 along the 32° S, parcllel are presented. The curves are very simi-
lar. At station 1, warm, highly saline, and less dense water was present in the
zone of turbulence down to around 30 meters depth. This station was close enough
to the Australian coast to be affected by the warm water current that sets south
along the coast; however, only the upper waters appear to be affected by this
current. Below 30 meters to about 150 meters, the waters gradually cooled and
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salinity decreased. This layer is known as the Subtropical Surface Water
Layer. From 150 meters down to 600 meters Indian Central Water was present .
Below 600 meters the effect of the Antarctic Intermediate water was beginning
to be felt, while between 600 and 1000 meters the station was in the Antarctic
Intermediate water proper with low salinity. Below 1000 meters salinity in~
creased toward the bottom of the cast while temperature dropped. The Antarctic
Intermediate water is thus represented here by a tongue of low salinity water at
mid-depth. It is formed at the Antarctic Convergence; there water of compara~-
tively low salinity and temperature sinks, and the greater portion of it flows
toward the north forming tongues of Antarctic Intermediate water at mid—depth
which can be traced for long distances.ia all the oceans. Presence of Antarctic
Intermediate water is also graphically portrayed in Figure 3, between depths of
about 500 to 1300 meters.

The T-S curve at station 3 shows no influence of the warm coastal current
along the western coast of Australia, since this station was 8 degrees farther
west. Otherwise, water masses appear about as they did at station 1. The
Antarctic Intermediate water extends from about 800 to 1200 meters. Af station
5, Antarctic Intermediate water is found between 1000 and 1200 meters al-
though a glance at Figure 23C will show that while the core of this mass is at
1200 meters the body extends down to cround 1500 meters. Following the
tongue of Antarctic Intermediate water further north on the south-north profile
(Fig. 3), it will be seen that the core successively rises from 1200 meters at
station 5, to 1000 meters at station 8, 800 meters at stations 11, 14, and 16.

The formation at the top of the T-S curve at station 8 (Fig. 23D} appears
to be an anomaly. Possibly heavy local rainfall caused the fresher water layer
to occur in the top 20 meters. EASTWIND had experienced rain neither at this
station nor before arriving there. However, sudden, heavy rain squalls are
frequent in these parts and are usually of very local extent. Between 20 meters
and 150 meters there is Subtropical Surface water. Indian Central water is found
between 150 and something under 1000 meters. Antarctic Intermediate water
appears on the T=S curve between 1000 and 1200 meters.

In Figure 24A, at station 11, surface salinity had decreased sharply because
of less evaporation that resulted from the increased humidity and because of
the low salinity water that was brought in by the South Equatorial Current from
the Malay Archipelago. An extremely sharp salinity gradient is noted between
75 and 100 meters. Below 100 meters is a fairly thin layer of Subtropical Sur-
face water. The Indian Centra! water begins at about 250 meters and continues
to 800 meters. Antarctic Intermediate water on the curve in Figure 24A for station
11 is between 800 and 1000 meters. Station 14 shows a T-S curve which is
similar to that at station 11; the low salinity water in the upper 100 meters is
from the South Equatorial Current. Below this down to 250 meters is subtropical
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Surface water, and from 250 to about 600 meters is Indian Central water. The
Antarctic Intermediate water had become mixed with other water and salinity
had increased; however, there are some indications of this water on the T-=S
curve and also on Figure 9 below 600 meters.

By the time station 17 was reached, the last traces of Antarctic Intermediate
Water had been left behind (Fig. 24C). The upper 50 meters contains low salinity
water from the Malay Archipelago. Subtropical Surface water extends from 50
to 100 meters, and below this is the Indian Central water mass. Station 20
(Fig. 24D), shows a T=S curve similar to that at station 17, At station 23 on
Figure 25A, there is an isothermal mixed surface layer. Below that, from 20 to
75 meters is Malay Archipelago water, and below that to about 500 meters
Indian Central water .

Station 27, shown on Figure 25B, was taken on 15 April,with the season
progressing toward maximum air temperatures in May. The top, almost isothermal,
mixed, surface layer shows this. Below this,to 250 meters,is the thermocline cir-
culation. Indian Central water is found below 250 meters. Station 28 (Fig. 25C}),
occupied on 22 April shows further evidence of approaching high air tempertures
in the top 50 meters. From 50 meters to 200 meters the Indian Equatorial water
mass is present, From 200 meters down to about 1000 meters the effect of Red
Sea water is evident, with the cooler, less saline water below this level. At
station 30Qjinfluence of Red Sea water is pronounced in the top 150 meters. Below
150 meters the water mass is Indian Equatorial water.

A series of 22 surface salinity samples taken from the southern entrance to
the Red Sea at 12° 27' N., 44° 09' E. to the extreme end at 28° 45' N,
32° 57' E. (Table 1), showed a steady and at most times regular salinity increase.
Salinity (36.27,) at the first sample location was almost exactly that found at
survey station 30. This was apparently normal surface salinity for the greater
part of the Gulf of Aden because of the broadening out of the water area after it
passes the strait of Bab el Mendab. Half way up the Red Sea proper, salinity had
reached 39.009,, and 40.00,, was attained before entering the narrow portion
near the northern end. The highest salinity observed was at the most northern
collection point, It was 41,579,
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POSITION
Latitude Longitude
12°27'N - 44°09'E

12°48'N - 43°17'E
13°43'N - 42°57'E
14°27'N - 42°27'E
15°15'N - 41°58'E
16°05'N ~ 41°27'E
16°55'N - 40°56'E
18°00'N - 40°17'E
18°34'N -~ 39°56'E
19°2I'N - 39°26'E
20°08'N -~ 38°50'E
20°56'N - 36°16'E
21°44'N - 37°43'E
22°33'N - 37°15'E
23°21'N - 36°46'E
24°09'N - 36°16'E
25°00'N - 35°43'E
25°50'N - 35°13'E
26°37'N - 34°44'E
27°19'N - 34°16'E
27°19'N - 33°33'E
28°45'N - 32°57'E

SALINITY

(7%
36.27

36.40
36.41
36.82
36.75
37.50
37.36
37.43
38.06
38.38
39.00
39.11
38.80
39.66
39.84
39.55
40.43
40.26
40.42
40.48
40.80
41,57

2l

TABLE |. SALINITY VALUES AT THE SURFACE IN THE RED SEA, APRIL 1961

WATER TEMPERATURE

(F.)
83.0

83.3
82.6
82.0
81.5
81.9
82,2
82.9
83.2
82.9
82.2
81.0
80.9
78.7
78.8
78.3
74 .8
75.0
73.4
73.0
72.8
69.0




D. Densifx

In Figure 4, the profile of density distribution with depth between stations
1 and 5 shows no startling features. In the zone of turbulence density decreased
from east to west about one unit of sigma-t. At 50 meters depth, however, density
remained nearly constant at around 26.00, and,as normally occurs, density in-
creased with depth. The 27.00 isopleth was between 700 and 900 meters between
these stations.

The profile of density distribution with depth, between stations 5 and 27
(Figure 10), shows a decided drop in density at the surface and in the zone of
turbulence from south te north. Rising water temperatures are responsible for the
lower densities. Commencing at about 50 meters depth, the 26.00 isopleth drops
to 90 meters at station 8 and to 270 meters at station 11, North of this point,
this isopleth is pushed upward by the tongue of water of lower saiinity (Antarctic
Intermediate water). By station 18, it has reached 150 meters depth,and from
this point (5° S.) north,it remains at only a few meters below this level. The
27 .00 isopleth shows considerably more of the effects of the tongue of Antarctic
Intermediate water than the others. Starting at a depth of 850 meters at station
5,it is pushed up to a little under 500 meters at station 13 (16° S.) With minor
up and down variations, it follows approximately this depth to the northern end
of the section.

Between stations 28 and 30 (Fig. 16), there was a slight increase at the
surface. This was caused by increasing salinity as the Red Sea was approached.
The 26.00 isopleth clmost constantly remains at a depth of about 175 meters,
while the 27.00 isopleth only varies from 430 to 465 m.eters depth.

E. Dissolved Oxygen

The distribution of dissolved oxygen with depth between stations 1 and 5 is
shown in Figure 5. Vertical distribution at selected stations along the 32° S,
parallel is shown in Figure 20, A, B, and C. There was no apparent trend in the
upper wafers, but from around 1200 to 2000 meters o tongue of water with low
oxygen extended from the east and became mixed as mid-Indian Ocean areas
were reached at station 5. This is the characteristic low oxygen layer underlying
Antarctic Intermediate water, which is comparatively high in oxygen. There was
also water containing more oxygen below the low oxygen tongue that extended
to the bottom of the casts.

In Figure 20, A. B. and C, vertical distribution curves for dissolved oxygen
at stations 1, 3, and 5 are similar,and roughly follow the temperature curve below
the zone of turbulence. The layer of low oxygen from the surface to 50 meters
depth was appareatly a result of the western coastal current of Australia.
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Figure 11 shows the vertical distribution of dissolved oxygen with depth
between stations 5 and 27 (32° W. and 4° N. along the 78° E. meridian). The
most striking feature of this profile is the large mass of low oxygen water in the
north which came in from the Arabian Sea and, to a lesser extent, from the Red
Sea. To the south of the profile, this water pushed the high oxygen water upwards.
Mixture of the two is clearly shown. The disturbed condition between 10° and
18° S . is also shown as in the salinity profile for the same stations.

In Figures 20,21, and 22, the vertical distribution of dissolved oxygen at
selected stations along this south-north section is shown. The effect of the large
body of low oxygen water is evident from the highly irregular form of the curve.

Figure 17 shows the vertical distribution of dissolved oxygen between stations
27 and 30. In the zone of turbulence, oxygen values were average, but below
this depth values decreased rapidly. Atstation 28, the lowest values were observ-
ed. The lowest, 0.39 ml/l, occurred at 250 meters depth. Below a deptn of
from between 1000 and 1200 meters, where the 1.00 mi/| isopleth is shown in this
profile, oxygen values increased steadily toward the bottom of the casts.

In Figure 22 B, C, and D, the vertical distribution of dissolved oxygen is
shown for stations 27, 28, and 30. The very low oxygen values observed at
station 28 again stand out in the peculiorly shaped curve. Station 30 shows an
entirely different type of oxygen curve as values decrease very rapidly below
the zone of turbulence in the layer between 100 and 200 meters, and then re-
main almost without change from this depth to the bottom.

F. Percentage of Saturation of Dissolved Oxygen

Supplementing a knowledge of the actual values of dissolved oxygen in
oceanic waters, it is of interest to know just how much oxygen is dissolved in
comparison with the amount the water could hold under standard pressure at the
temperature observed. Percentages of saturation less than maximum (100 %) invite
questions as to why the water is not saturated, and these questions are not always
easy to answer. Temperature is involved because cold water will hold more dis-
solved gas than warm water. Currents which bring water of low or high oxygen
from other regions often account for high or low saturation percentages. Abun-
dance or scarcity of phyioplankton or a superabundance of oxygen consuming
plankton are factors to be taken into consideration. When favorable conditions
prevail such ascalm, clear weather, bright sunshine,and abundant phytoplankton,
supersaturation in the upper waters may result. With a transparent, snowless ice
cover, percentages of supersaturation as high as 300% have been noted in inland
lakes.

Figures 6, 12, and 18, show vertical distribution of percentage of saturation
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of dissolved oxygen. It will be noted that in general the isopleths follow very -
closely those for actual dissolved oxygen values (Figs. 5, 12, and 17). In
Figure 6, percentages along the 32° S. parallel are shown. Saturation or slight
supersaturation can be observed at the surface and in the zone of turbulence
where the water was well mixed by wind and waves, and where the water was in
contact with the air. Below the zone of turbulence, percentages of saturation
decreased; the lowest values occurred below the level of the Antarctic Intermed-
iate water. Here, at between 1200 and 2000 meters depth there was only 50%
saturation. Saturation percentages increased below these depths as far as the
bottom of the cast.

As shown in Figure 12, dissolved oxygen saturation percentages at and near
the surface, which commenced at 32° S. latitude at saturation point, declined
somewhat as observations reached areas farther to the north. The 100% isopleth
remains well within the zone of turbulence as far north as about 16°S. Here it
terminates at the surface, and beyond this point complete saturation was never
regained. The advancing season with higher air temperatures and water temper-
atures, plus low oxygen water from the Arabian Sea accounted for the decrease
in saturation as one progresses northward. The large mass of low saturation water
coming in from the Arabian Sea and pushing under the upper waters is clearly
shown in Figure 12. Dissolved oxygen saturation reached a low at 800 meters
depth at station 27 (10%). The 10% isopleth continues at a depth of 800 meters
westward (as shown in Fig. 18) past station 29. At station 30, however, it rises
sharply to the 200 meter level . Surface waters attained 100% saturation only at
station 28, and there was a noticeable decrease westward. Red Sea water account-
ed for the low saturation percentages found at station 30 where, below 150 meters,
saturation was less than 10% . The lowest saturation percentages (6%) were found
at station 28 of 240 meters depth and at station 30 between 400 and 600 meters.
Although dissolved oxygen saturation percentages increased foward the bottom
of the cast east of station 30, a high saturation value was never attained. Mix-
ing of the low oxygen water originating in the Red Sea accounted for this.

G. Sound Velocity

Figure 7 shows vertical distribution of sound velocity between station 1 and
5. At and near the surface, sound velocity is greatest at the western or mid~-
Indian Ocean end of the profile. The actual value reached slightly more than
5000 feet/second. A sound channel where the velocity has decrecsed to 4851 to
4866 feet/second, is located at a depth of B0O meters at station 2 but drops to
1200 meters at the next station and continues at this level to the end of the pro-
file at 78° E. longitude.

Vertical distribution of sound velocity between station 5 and 27 is shown in .
Figure 13, 5Sound velocity at the surface increases toward the north because of
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salinity increase. A sound channel, which starts out at 32° S, latitude in the
tongue of Antarctic Intermediate water at a depth of 1200 meters, ascends to
1000 meters at station 11 (20° S. latitude) as it follows the tip of the tongue
toward the surface. North of the divergence, the sound channel again drops

to 1200 meters and continues at 1200 meters as far as 6° S. At the equator, the
sound channel has descended to 1500 meters and with slight variation, maintains
approximately this level to the end of the profile.

Sound velocity between stations 27 and 30 (Fig. 19) shows almost no change
at or near the surface. lIsopleths are nearly parallel with the surface until the
4925 line,which dips sharply downward west of station 29. This dip is reflected
in the location of the sound channel which rises from 1500 to 1100 meters at
station 28 and then drops to 1400 meters at station 27,

H. Transparency

Secchi disc transparency was determined whenever light conditions permitted;
18 out of the 30 stations include such observations. On the southern 32° S, sec-
tion three transparency readings averaged 29.5 meters and ranged from 25 to 38.7
meters. On the south-north section 12 transparencys averaged 25 meters with a
range between 22 and 30 meters. Three transparencys token at stations 28, 29,
and 30, averaged 30 meters with & range of between 27 and 38 meters. The high-
est or best transparency observed was at station 4 (38.7 meters) and second highest
or best was at station 28 (38 meters). Thus, an average of all stations measured
in the Indian Ocean comes to about 26 meters transparency.

I. Deep Scattering Layer

The deep scattering layer was followed by observing the fathometer trace
three times per day, and it remained between depths of between 100 and 300
fathoms until the evening of 1 April at about 104° E, longitude. That evening
it was weak at 250 fathoms and was not observed again until 11 April at latitude
8° S.,when it reappeared on the trace at between 200 and 400 fathoms. It was
evident also at that time that at least part of the DSL had come to the surface
because of the abundance of lumenescent ctenophores, fish, and squid that were
dashing around under the powerful winch light, when stations were taken at
night. The D3L continued on into the waters off Ceylon, and it was followed a-
cross the northern Indian Ocean but disappeared in the Red Sea.

The disappearance of the Deep Scattering Layer in mid-Indian Ocean and
its reappearance near the Indian coast duplicate its performance in the Pacific
Ocean where this phenomenon has been observed several times en route to New
Zealand from Panoma. It is the author's oelief that no DSL exists in mid-ocean
because of the scarcity of plankton, hence scarcity of plankton feeders, squid,
and fish.
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APPENDIX A

OCEANOGRAPHIC STATION DATA

NODC REFERENCE NUMBER 00599
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EXPLANATION OF OCEANOGRAPHIC STATION DATA

A. General

Each of the items appearing on the dato pages is explained below. The vertical
arrows shown in some of the column headings indicate the location of decimal points.
The presence of asterisks to theright of dota Indicates those data are doubtful; hence,
they were not used In the construction of the curve from which Interpolated values
(standard depth values) were derived. Observed values which were obviously invalid
were omitted entirely.

B. Surface Observations

1. NODC Ref.No. This number Is arbitrarily assigned. It identifies the
cruise and provides a means of sorting from the IBM files all cords pertaining to that
particulor cruise. A cruise number for each ship is presented on the fiysheet for the
tabulated oceanographic data.

2. Station Number. Stations are numbered to designate a certain station
location; however, stations ore presented In the chronological order in which they
were occupied.

3. Date. Month and day are given In Arabic numerals. The last three figures
of the year are indicated. The hour is Greenwich Mean Time and Is that hour nearest
to the start of the first cast.

4, Latitude and Longitude. The position of the station Is given in degrees and
minutes.

5. Sonic Depth. Sonic Depth Is the uncorrected sounding for the station,
recorded in meters.

6. Maximum Sample Depth. The maximum depth from which a water sample was
obtained at the station is given to the nearest 100 meters.

7. Wind. Wind speed is given in meters per second. Direction from which the
wind blows s coded In degrees true to the nearest ten degrees. Ti'e last zero Is
omitted. North Is 36 on this scale and calm Is 0. See Table 1, Compass Direction
Conversion Table for Wind, Sea, and Swell Directions.

8. Anemometer Height. The height of the anemometer above the waterline is
given in meters.
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9. Barometric Pressure. Barometric pressure is coded in millibars, neglecting

the 900 or 1000. Thus, 996 millibars. is coded as 96 and 1008 millibars is coded
as 08,

10. Air Temperature. Dry bulb and wet bulb temperatures are entered to the
nearest tenth of a degree Celsius (°C). A negative temperature is coded by drop-
ping the minus sign and adding 50; thus -10° is coded as 60.

11. Humidity. The percent of humidity is coded directly, 100 percent being
coded as 99. '

12. Weather. Weather is coded as indicated in Table 2, Numerical Weather
Codes - Present Weather.

13. Cloud. Cloud type and amount are coded as indicated in Tables 3, Cloud
Type, and 4, Cloud Amount.

14, Sea. Sea direction and amount are coded as indicated in Tables 1and 5,
respectively.

15. Swell. Swell direction and amount are coded as indicated in Tables 1 and
6, respectively.

16. Visibility. Visibility is coded as indicated in Table 7, Visibility.

C. Subsurface Observations

1. Sample Depth., Observed {actual) depth of each sample is given in meters.
Interpolated values at standard depths are also given. The standard depths, in
meters, are: 0, 10, 20, 30, 50, 75, 100, 150, 200, 250, 300, 400, 500, 6400, 800,
1000, 1200, 1500, 2000, 2500, 3000, and thence every 1000 meters.

2. Temperature, The Celsius (°C) temperature is given in degrees and hundredths.

3. Salinity. Salinity is given in parts per thousand (by weight) to two decimal
places.

4. Sigma-t. To convert to density divide by 1000 and add 1. Thus, a sigma-t
value of 22.35 converts to a density of 1.02235.

5. Delta-D. The values in the columns are the anomalies of dynamic depths
from the surface to each level in dynamic meters. Each entry is the cumulative
sum of the anomalies of dynamic depth of the layer above. These values have
been computed for the standard depths only, and serve to identify computed points.
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6. Dissolved Oxygen. These valuves when given are In milliliters per liter

to two decimal places. Values of 10.00 or above rarely occur and are coded as
V.

7. Sound Veloc!tyl. Sound velocity is given in feet per second to one
decimal place, corrected for pressure at each depth. See footnote 1 on page 6.

TABLE 1. COMPASS DIRECTION CONVERSION TABLE FOR
WIND, SEA, AND SWELL DIRECTIONS

Code Direction Code Direction
00 =sssc-may==s Calm 19 ~eccmecnccaa- 185° to 194°
(1) [ — 5° to 14° 20 meemmcmeeae- 195° to 204° SSW
02 ——mcmmmmeeee 15° to 24° NNE y 3 I 205° to 214°
03 -cemcecmmame 25° to 34° 22 comceccccnaa 215° to 224°
04 ~cmmmmcemeee 35° to 44° 23 meecmcecenaa 225° to 234° SW
05 sceeiddonesa 45° to 54° NE y I 235° to 244°
o7 T T = 55° to 64° 25 ecememccaaa 245° to 254° WSW
1y A ——— 65° to 74° ENE y R 255° to 264°
0B, s==-momae=—- 75° to B84° 27 eeemmmeeeee- 265° to 274° W
09 ~commmemeae- 85° to 94° E 28 —cecmmcmmaae 275° to 284°
10 ~memecccceen- 95° to 104° 29 —memmececeoe- 285° to 294° WNW
| R — 105° to 114° ESE c[ SR 295° to 304° |
e — 115° to 124° K I 305° to 314°
13: ==sssssmmsomn 125° to 134° K 7 J - 315° to 324° Nw
¥ 135° to 144° SE 33 e 325° to 334°
|- J S — 145° to 154° ¥ I —— — 335° to 344° NNW
16, ==r=mmeaspea 155° to 164° SSE 35, ~mecmcoceeee 345° to 354°
| A ——— 165° to 174° K 355° to 4° N
18. s—ssc—stcama 175° to 184° S 99 ccemmcccena- Variable or unknown
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TABLE 3. CLOUD TYPE

0O
o

NMONOCCGPERWNN —O

Stratus or Fraciostratus
Cirrus

Cirrostratus

Cirrocumulus
Altocumulus

Altostratus

Stratocumulus
Nimbostratus

Cumvulus or Fractocumulus
Cumulonimbus

TABLE 4. CLOUD AMOUNT

0O
2

VONOGONMEWN—O

No clouds

Less than 1/10 or 1/10
2/10 and 3/10

4/10

5/10

6/10

7/10 ond 8/10

9/10 and 9/10 plus
10/10

Sky obscured

51




TABLE 5. SEA AMOUNT

Mean Max. Height

of Sea Waves

0
(o}
a
3

in feet (Approx.)

0

12/3 -
4 - 8
8 -~ 13
13 - 20
20 - 30
30 - 45
over 45

VONOOBWN—-O

I
/3 - 12/3.
4

DescriEfion

Calm (glassy)
Calm (rippled)
Smooth (wavelets)
Slight

Moderate

Rough

Very rough

High

Very high
Phenomenal®

+ As might be expected in center of hurricane

TABLE 6. SWELL AMOUNT

Approximate Approximate
Code Height Description Length
(feet) (feet)
0 e No swell =g
1 Short or 0 to 600
1to 6 Low swell | Average
2 Long Above 600
3 Short 0 to 300
4 6 to 12 Moderate | Average 300 to 600
5 Long Above 600
é Short 0 to 300
7 Greater High Average 300 to 600
8 than 12 Long Above 600
9 —— Confused ——
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TABLE 7. VISIBILITY
Code
0 Dense fog 50 yords
1  Thick fog 200 yords
2 Fog 400 yords
3 Moderate fog 1000 yords
4  Thin fog or mist ———— 1 mile
5 Visibility poor -~ 2 miles
6  Vislbility moderate 5 miles
7 Visibility good - 10 miles
8 Visibility very good 30 miles
9  Visibility excellent Over 30 miles

TABLE 8. WATER COLOR
Code (Percent yellow) Description
00 Deep blue
10 --= Blue
20 cmccmcccccemccec e a——— Greenish=blue (or green blue)
30 ~cmmmmecmcmcscac o n e aae Bluish-green (or blue green)
40 Green
50 wecmcsenmccvmcn e Light Green
60 - Yellowish-green
70 ~=- - Yellow green
80 - Green yellow
90 Greenish-yellow
99 Yellow
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D, Additional information given on each staticn data sheet includes:

(1) The number of casts taken, the wire angle observed, the number of
Nansen bottles used, and the type thermometers used.

(2) The number of protected thermometers considered to have functioned
properly. (Indicated as accepted).

(3) The number of unprotected thermometers considered to have functioned
properly. (Indicated as accepted when the computed thermometric depth
was within + 1%of the accepted depth beiweend and 1000 meters and

+0.5% of the accepted depth below 1000 meters.)

Table 9 gives a summary of the paired protected thermometer readings for

cruise 00599.

Table 9. SUMMARY OF PAIRED PROTECTED THERMOMETER READINGS,
CRUISE 00599.

Total Number DIFFERENCE °C. One Thermometer
of BETWEEN of
Pairs Used PAIRED THERMOMETERS Pair Not Accepted
During Cruise Accepted and Averaged
.00 ].07 ].02 [0O3 |.04 .05 .06 [>.06
391 39|78 |68 |41 |41 |26 |11 | 12 75%
% of Total _ |10.] 19.9] 17.4]10.5]10.5]6.6 {2.8] 3.1 19.2

* Both readings of one pair were rejected.
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SURFACE OBSERVATIONS

Consec. Sta., No. 1
NODC DATE POSITION SONIC MAX.
REF. STATION DEPTH SAMPLE
NO. MO. BAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED! DEPTH
SRR 000 oA LA 196 T Ot | S ——00" S 1TITT. - OOE 5029 | 28
WIND AIR TEMPERATURE CLOUD SEA SWELL WATER
= A':{E'-f-?' PQ'E’;S HL:}‘V'D' IWEATHER ViS.
. DRY ¥ WET ¥ TYPE|AMT.| DIR. | AMT. | DIR. [AMT. COL.| TRANS.
07 | 20 14 WAy s oprl L o S P R 7100 25
SUBSURFACE OBSERVATIONS
SAMPLE g 3 $%0 ot T aD O:m At Vg
DEPTH (M) * * *
STH 0000 20 65 5 02
0as| 0000 20 65 36 20% | 25 52% 5 02 | 4993 0~
STDY, —|EOCNO 20 64 5 03
omg| 0010 20 64 35 99w | 25  3é% 5 03 | 4992 e
oRs| 6019 20 62 35 93 |25 32 5 02 | 4992 9
STH 0020 20 61 B5 93 25 33 5 03 |4992 ¢
ORS| 0029 20 54 B5 93 |25 34 5 00 |4992 8
STH 0030 20 53 pB5 93 |25 3 5 09 | 4992 7
0ORS| 0048 20 41 p5 94 |25 3¢9 5 14 |4992 8
STH 0050 19 85 B5 87 | 25 48 5 28 |4%87 5
ORS| 0072 15 43 35 34 |26 16 6 31 14943 8
STH 0075 15 24 B5 35 |26 21 6 31 | 4942 O
ORS| 0097 14 15 BS5 39 |26 47 b 29 |4932 0
STD 0100 14 11 BS5 39 |26 48 6 21 | 4931 7
ORS| 0145 13 41 pB5 38 |26 62 5 464 | 4926 8
STD 0150 13 30 B5 36 |26 63 5 44 | 4925 8
ORS| 0193 12 36 B5 21 26 70 5 48 | 4917 3
STH 0200 12 18 pBs 18 |26 71 5 50 | 4915 6
ORS| 0242 11 30 B5 03 |26 76 5 58 | 4907 5
STD 0250 11 21 B5 02 |26 77 5 60 | 4906 9
oRS| 0291 10 76 Bs 95 |26 80 5 65 | 4503 8
STH 0300 10 65 B4 93 |26 80 5 63 |4903 0
ORS| 0368 09 93 B4 80 |26 83 5 52 | 4898 0
STD 0400 09 70 B4 77 |26 84 5 B4 | 4897 O
0BS| 0460 09 30 B4 72 6 87 5 &8 | 4895 5
STD 0500 09 11 B4 69 |26 88 5 41 | 4895 4
08BS| 0553 08 76 B4 64 |26 89 5 24 | 4894 1
STD 0600 08 139 B4 5 26 91 5 17 | 4892 0
ORS| 0645 07 91 Bs 53 |26 94 5 06 | 4888 5
ons| 0737 06 51 Bs 45 |27 07 . 68 | 4875 7
STH 0800 05 60 B4 41 27 16 LW 63 | 4867 3
oBS| 0922 04 20 B4 39 |27 320 s 42 | 4855 S
30 1000 03 66 B4 42 |27 38 b 11 | 48%2 8
ORS| 1107 03 03 B4 46 |27 a7 3 80 | 4850 5
30 1200 02 95 pa S0 |27 s1 2 73 | 4855 0
ORS| 1385 04 39%B34 57 27 42% 3 64 4886 4"
STD 1500 02 68 Bu 61 |27 62 B 67 | 4869 5
ORS| 1852 02 38 B4 70 {27 72 3 76 | 4886 &
STD 2000 02 22 p4 71 (27 74 3 79 | 4892 9
ORS| 2321 01 99 B4 T4 [ 27 179 3 B89 | 4508 7
STD 2500 01 97 B4 78 |27 82 3 97 | 4919 2
08S| 2795 01 95 B4 86 |27 89 b 14 | 4936 7
Sta. No. | Cast] Wire | Nansen THERMOMETERS
1 No .| Angle | Bottles Protected Unprotected
Used [Accepted Used | Accepte
T4 15° n 20 17 2 0
II 25° 11 17 15 5 i
55
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COITLUOG . Sta, No. 2 SURFACE OBSERVATIONS
NODC DATE POSITION SONIC MAX.
REF. STATION . - DEPTH SAMPLE
NO. MO, DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED| DEPTH
- 5 - ;
00599 0002 | 04 01 | 1961 | 14 32 OO/S 102 00 E 3383 20
WIND AIR TEMPERATURE cLoup SEA SWELL WATER
2l DRY ¥ WET ¥ TYPEIAMT.| DIR. | AMT. { | DIR. [AMT. COL.| TRANS.
07 | 27 20 19 8 |17 8 50 1815 | 26 2 T | 00
SUBSURFACE’ OBSERVATIONS
SAMPLE T % $% 0 oy ZAD Oam i \{]
DEPTH (M) * *
STD 0000 ZURLUles B5t—910) 25 46 0 000 5 27 4986 2
OBS| 0000 20 02 BS5 90 25 46 ) TA 4986 2
STD 0010 20 03 8151 9T 25 47 P 025 b 33 4987 0
OBS| 0010 20 03 p5S 91 25 47 55— 4987 0
08Ss| 0019 20 02 B5 91 25 47 5 19 4987 &
sSTD 0020 20 02 /S 91 25 47 P 051 5 20 4987 5
oBS| 0029 20 02 P5 90 25 46 5 27 4988 0
STD 0030 20 02 (s 90 25 46 0 076 5 26 4988 0
OBS| 0048 20 00 [45 92 25 48 5 20 4989 0
STD 0050 19 92 S 91 25 49 0 126 b 22 4968 3
08Ss| 0072 18 955 |5 =81 25 == 5 44 4976 5
sSTD 0075 38 17 |85 TT9 25 85 0 185 5 47 4973 0
ORS| 0097 15, 93 @5 67 26 30 5 63 4951 6
sSTH 0100 15 80 5 66 26 32 0 234 5 61 4950 5
OBS| 0145 I4 32 @5 .51 26, 53 5 &2 4937 1
STD 0150 14 26 FS 51 26 54 0 316 5 &2 4936 8
0OBS| 0193 13 58 [i15 44 26 63 5 43 4931 7
STD 0200 13 41 ES 41 26 64 0 391 5 &4 4930 2
08s| 0242 H 45 ps 25 26 71 5 52 4921 4
STD 0250 12 32 p5 22 26 T2 D 463 5. 57 4920 3
0BS| 0290 ¥3--52 @5 .67 26 75 5 69 4913 ©
STD 0300 11 19 @5 061 26 77 0 532 5 66 4909 6
oBS| 0335 10 27 P4 B84 26 80 5 58 4900 2
STD 0400 0% 56 P4 75 26 85 0 664 5 58 4895 2
08S| 0400 09 56 Bpus 75 | 26 85 5 58 | 4895 2
0BS| 0465 09 02 P4 66 26 87 5 66 4892 1
STh 0500 08 87 P4 64 26 88 |0 793 5 8 4892 3
0BS 0535 08 58 P4 62 26 91 5 36 4890 7
sTD 0600 07 38 P4 54 27 02 [0 914 s 99 4879 2
OBRS 0670 06 21 s 67
STD 0800 04 38 P4 38 27 28 )1 117 i 32 4850 7
0oBS 0805 04 32 P4 138 27 28 e 31 48%0 2
STD 1000 03 97 P4 37 27 31 )1 291 3 99 4856 9
085 1010 05 7Ta%3s4 37 27 11w 4881 5°
STD 1200 03 61 [P4 45 27 41 |1 454 3 76 4864 1
oS 1350 03 33 B34 52 27T 49 3 65 4869 4
STD 1500 03 02 pa 62 27 60 {1 660 3 64 4874 2
ORS| 1680 02 70 P4 69 27 69 3 82 4880 8
STD 2000 02 26 P4 70 27 73‘l 928 3 81 4893 5
oBS| 2015 02 24 24 70 27 13 3 B2 4894 1
Sta. No, | Cast| Wire | Nansen THERMOMETERS
No. | Angle | Bottles Protected Ungrotected
2 Used | Accepted]| Used | Accepted
I 10° 11 20 19 2 0
iI 28° 11 17 15 5 0
|
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Consec, Sta, No. 3 SURFACE OBSERVATIONS

NODC DATE POSITION SONIC MAX.
REF. | STATION DEPTH | SAMPLE
NO. MG, | DAY [ YEAR | HOUR LATITUDE LONGITUDE UNCORRECTED| DEPTH

00599 €003 | 04 €2 | 1961 | 2% 32 09,5 093. 49'E 4114 28

i

WIND ANEMO. AIR AIR TEMPERATURE HUMID- cLoub SEA SWELL WATER
HGT. | PRESS 1Ty  [VEATHE vis.
SPEED! DIR. DRY ¥ WET ¥ TYPE[AMT.] DIR. | AMT. DIR. [AMT, COL.} TRANS.
07 {02 28 Taa L E5 6 80 {91916 2 7100 25
SUBSURFACE OBSERVATIONS
SAMPLE ¥ % s% 0 ot IaD O:miN Vi
DEPTH (M) v * * * * *
5TH 0000 19 79 B5 77 25 42 O 000 5w 28 4983 &
ORS| 0000 19 79 B5 77 25 42 5 28 4983 6
STD 001G 19 78 B5 79 25 44 0 026 5 26 4984 2
ORrS| 0010 19 78 B5 79 25 44 5 26 4984 2
STH 0020 19 80 B5 77 25 42 051 5 24 4984 9
ORS| 0020 16 80 BS 77 25 42 5 24 4984 9
0BS| 0029 19 78 B5 76 25 42 5 24 4985 2
STD 0030 19 77 B5 77 25 43 0 077 5 25 4985 3
085!0049 19 55 p5 81 25 52 5 35 4984 5
STN 0050 19 26 B5 79 25 58 0 127 5 39 4981 8
ORSI 0074 14 40 "5 41 26 44 5 87 4933 &4
sTh 0075 14 35 ['5 41 26 45 p 178 5 86 4932 9
ORS! 0098 13 43 A5 37 26 61 5 66 4924 2
STh 0109 13 38 25 36 26 61 0 216 5 65 4923 7
ORS| 0147 12 56 45 25 26 69 5 49 4917 ©
STD 0150 12 55 p5 25 26 69 0 283 5 54 4917 1
0RS 0197 12 28 P5 22 26 12 5 70 4916 7
STD 0200 12 26 (5 22 26 73 |0 357 5 55 4916 7
OBS| 0246 11 88 25 17 26 76 % 45 4914 9
STh 0250 11 84 B5 16 26 76 [0 425 h 58 4914 7
oBs| 0295 11 44 B5 08 26 78 5 61 4912 4
STD 0300 [ 11 41 g5 07 26 77 10 493 5 60 4912 3
ORS! 0373 | 10 98 B4 99 26 79 5 56 4911 4
sSTh | 0400 10 79 B4 96 26 80 0 628 5 59 4910 6
ORS| 0467 10 35 B4 89 26 82 5 60 4909 2
5THh 0500 10 17 B4 86 26 8310 762 5 56 4908 9
ORS| 0561 09 79 B4 81 26 86 5 49 4907 7
STD 0600 €9 51 4 77 26 87 10 894 S 47 4906 5
ORS| 0654 09 06 g4 71 |26 90 5 38 | 4904 0
0RS| 0748 08 09 B4 60 26 97 5 03 4897 2
STD 0800 07 26 B4 53 27 03 )1 la41 b 93 4889 S
ORS| 0936 05 47 B4 43 27 19 “ 63 4873 7
STp 1000 04 82 P& 46 27 29 1 347 o 43 4868 9
ogs| 1124 03 93 B4 50 27 42 W 09 4864 3
STD 1200 03 90 B4 52 27 644 |1 513 3 90 4868 &4
oRS 1408 03 80 B4 57 27 49 3 58 4879 6
5TD 1500 03 50 p& 60 27 5S4 |1 728 3 62 4881 0O
ORS 1882 02 56 B4 69 27 70 3 87 4890 7
sTD 2000 02 43 B4 72 27 73 [2 016 4 03 4896 0
0RS 2361 02 08 34 78 27 81 o 38 4912 6
STO 2500 01 96 34 77 27 81 2 238 Y 4919 0
OBS| 2847 01 69 @& 76 27 83 4 54 4935 5
]
! i
Sta. No, | Cast| Wire | Nansen THERMOMETERS
3 No. | Angle | Bottles Protected Unprotected
Used [Accepted Used | Accepted
I 10° 11 20 20 2 2
Ix 5° 11 17 17 g 3
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Consec. Sta. No,

L

SURFACE OBSERVATIONS

NODC

DATE

POSITION

SONIC

MAX,

REF. STATION DEPTH SAMPLE
NO. MO. DAY | YEAR HOUR LATITUDE LONGITUDE UNCORRECTED| DEPTH
00599 0004 | 04 | 04| 1961 | 08 | 31 59's| o085 3s'E 3795 | 27
WIND anEwo.| ar | AIRTEMPERATURE | . =T cLoup SEA swew, | | waTeR
BreEl| DIR: Bl il oo (D RVIRE A WEL W | tvee{ant.| Dir. | AT | o [amT|  [coL| TRans.
04 | 09 27z 3uEN[E T 02} 4| 3]10] 2 7] 0d 39
SUBSURFACE OBSERVATIONS
SAMPLE T % §%0 oy zap Oam Nl v
DEPTH (M) v ¥ ¥
STD 0000 21 31 (35 69 24 95 |0 000 4 48 4997 0
OBY 0000 21 31 35 69 24 95 4 48 4997 0
STD 0010 21 07 |35 68 25 01 (0 030 5 04 4995 5
0BY 0010 21 07 |35 68 25 01 5 04 4995 5
STD 0020 21 07135 70 25 03 (0 059 5 08 4996 1
0Bg 0020 21 07 (35 70 25 03 5 08 4996 1
STDe 0030 21 07 |35 73 25 05 (0 089 5 03 4996 8
oBg 0030 21 0735 73 25 05 5 03 4996 8
STD 0050 18 27135 53 25 63 (0 142 6 05 4971 5
083 0050 18 27§35 53 25 63 6 05 4971 5
STD 0075 15 34 |35 47 26 28 |0 194 6 16 4943 5
oBg 0075 15 34 i35 47 26 28 6 16 4943 5
STD 0100 14 232 |35 44 26 5010 236 5 61 4933 2
088 0100 14 23|35 44 26 50 5 61 4933 2
STH 0150 13 12 |35 33 26 640 311 5 133 4923 7
0BY 0150 13 12 (35 33 26 64 5 33 4923 7
sSTD 0200 12 49 (35 26 26 710 382 5 40 4919 4
089 0200 12 49 |35 55% | 25 944 5 40 4920 5™
STD 0250 12 1335 19 26 7310 452 5 39 4918 0
0By 0250 12 13135 19 26 73 5 39 4918 0
STD 0300 11 8135 12 26 740 521 5 34 4917 1
0BY 0300 11 8135 12 26 T4 5 34 4917 1
oBYy 0329 11 66 {35 08 26 713 5 43 4917 0
STD 0400 11 32|35 03 26 76 |0 660 5 40 4917 1
OBg 0414 11 23|35 02 26 17 5 40 4916 8
0BY 0498 10 60 (34 93 26 81 5 45 4914 1
STD 0500 10 58 |34 93 26 82 |0 798 5 45 4914 0
ORg 0583 09 92 34 84 26 86 5 32 4910 7
STD 0600 09 80|34 82 26 870 931 5 130 4910 2
OBy 0670 09 22 (34 74 26 90 5 17 4907 ©
ST0 0800 07 62 |34 58 27 021 181 4 75 4894 2
0By 0846 07 04 {34 53 27 06 4 66 4889 &4
STD 1000 04 94 {34 41 27 24 |1 395 4 59 4870 3
oBY 1025 04 69 (34 40 27 26 4 55 4868 4
STD 1200 03 86 |34 48 27 411 568 3 89 4867 7
ORY 1294 03 50|34 52 27 48 3 6% 4868 4
37D 1500 03 10|34 &0 2758 |1 T79 3 68 4875 4
0Bg 1761 02 67 |34 68 27 68 3 7 4885 1
sTH 2000 02 3734 75 27 7612 048 3 89 4895 3
oBg 2232 02 13134 79 27 81 4 05 4905 7
STD 2500 01 9034 79 27 832 257 4 23 4918 2
oBg 2719 01 76 {34 75 27 81 4 37 4929 0
Sta. No. | Cast| Wire | Nansen THERMOMETERS
N No. | Angle | Bottles Protected Unprotected
Used [Accepted | Used | Accepted
I 0* 11 20 15 2 1
IT 9N° 11 17 17 5 "
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Consec, Sta. No.

5 SURFACE OBSERVATIONS

NODC DATE POSITION SONIC MAX.
REF. STATION DEPTH" SAMPLE
NO. MO. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED| DEPTH
00599 0005 | 04 | 05| 1561 15 | 32 o00's| o078 00'E 3109 | 29
WIND et | = | A RSIEMPERATURE IS o cLoud SEA SWELL WATER
seeep| o | HET | PRESS [ ppvy [ wery | 'Y T I P T Y gy ey ™ [T
04 : 07 30 2BF OE/ 2211 02 0 0 7| 00
SUBSURFACE OBSERVATIONS
SAMPLE T % %0 oy zaD Orm i/l \{]
DEPTH (M) v v ¥
STD 0000 275 =25¢ 3582 24 76 |0 000 5 - U6 5006 5
oBg 0000 22335535 82 24 76 5 06 5006 8
STD 0010 22 41 |35 83 24 75 )0 032 5 - 15 5007 7
oRsg 0010 22 41 35 813 24 15 5 15..4 5007 7
STD 0020 22 29|35 79 24 76 |0 064 5 08 5007 1
0BY 0020 22 29135 79 24 76 5 08 5007 1
STD 0030 22 07 3% 82 24 84 {0 096 5 08 5005 9
ORSY 0030 22 07|35 82 24 84 5 08 5005 9
STD 0050 17 34 35 67 25 9610 148 5 064 4963 0
0By 0050 17 34 (35 67 25 96 5 04 4963 0
oRg 0074 15 57135 52 26 26 5 63 4946 0
STD 0075 15 5035 51 26 2710 196 5 62 4945% 3
OB§ 0099 14 22 (35 39 26 46 5 5} 4932 8
STD 0100 14 20|35 39 26 46 (0 238 5 11571 4932 7
ORg 0149 13 4135 236 26 61 5 56 4926 9
STD 0150 13 40|35 36 26 610 315 5 56 4926 9
0BS 0199 12 82|35 25 26 64 5 45 4923 0
STD 0200 12 81|35 25 26 64 |0 389 5 45 4922 9
oBg 0248 12 44 (35 17 26 65 5 38 4921 3
sSTh 0250 12 42|35 17 26 66 |0 462 5 38 4921 2
0oRg 0298 12 11135 14 26 70 5 41 4920 8
STD 0300 12 1035 14 26 T0|0 534 5 41 4920 5
0BY 03853 riN=:81135 . 08 26 71 5 47 4922 0
STO 0400 11 .. 75 |35-. 07 26 71|10 677 5 47 4922 2
0BS 0482 11 29|35 01 26 15 5 47 4921 5
STD 0500 11 16|34 99 26 76 |0 820 5 44 4921 0
oRg 0579 10 5034 88 26 79 5 42 4917 5
STD 0600 10 3134 86 26 810 960 5 853 4916 4
0BS§ 0677 09 52|34 76 26 87 5 63 4911 2
o8y 0774 08 2834 58 26 92 5 02 4901 O
STD 0800 08 00|34 55 2 94 (1 224 4 98 4898 9
0opg 0970 06 12 |34 40 27 08 4 73 4884 2
STD | 1000 05 70|34 38 27 121 458 4 69 4880 &
ORY 1166 03 89 34 34 27 29 4 49 4865 5
STD 1200 03 75 134 36 27 32 |1 651 4 43 486% 7
ORS 1461 02 9234 51 27 52 4 09 4870 1
STD 1500 02 87|34 53 27 541 876 4 10 4871 8
083 1952 02 35|34 69 27T 72 4 17 4891 9
STD 2000 02 2834 71 27 742 156 4 21 4893 8
0BY 2445 01 83134 79 27 84 4 46 4314 0
STD 2800 01 79134 79 27 84 |2 365 4 48 4916 6§
ogeg§ 2940 01 6634 76 27 83 4 48 4940 6
! I
Sta. No. | Cast | Wire | Nansen THERMOMETERS
5 No. | Angle | Bortles Protected Unprotected
Used |Accepted Used | Accepted
I 1 1n 20 17 2 1
e i | O P L

59




Consec. Sta. No. 6

SURFACE OBSERVATIONS

NODC DATE POSITION SONIC MAX.
REF. STATION DEPTH SAMPLE
NO. MO. DAY YEAR HOUR LATITUDE LONGITU?E UNCORRECTED| DEPTH
00599 0006 | 04 | 06| 1961 02 |30 00's| 078 00'E 3566 | 10
WIND e P AR TEMPERATURE | . cLoun © SEA SWELL 3 WATER
SPEED} DIR. Pl [ TR WET ¢ g Auarwsmn DIR. | AMT. | DIR. AmAwacm.mms
07 08 28 23 3| 19 4 02 {81 |l -5~i- 07 2 7| =08 -0
SUBSURFACE OBSERVATIONS
SAMPLE T % $% 0 et ZAD OmiN i Vi
DEPTH (M) ¥ ¥ ¥
STD 0000 23 64 (36 04 24 55 |0 000 5 47 5018 1
0BY 0000 23 64 136 04 24 55 S == 87 5018 1
STD 0010 23 63 |36r . 08 24 59 {0 034 4 88 5018 8
0oBg 0010 23 63 (36 08 24 59 4 B8 5018 8
sSTD 002¢C 23 64 (36 13 26 62 |0 067 4 86 5019 6
oBg 0020 23 64 |36 13 24 62 4 86 5019 6
STD 0030 23 62 36 06 24 5810 101 4 %0 5019 8
088 0030 23 62136 06 24 58 4 90 5019 8
0BY 0049 19 5035 79 25 'B1 5 75 4984 0
STD 0050 19 4235 79 25 530 159 5 77 4983 2
oBY 0074 17 59|35 68 2% 91 6 04 4966 9
STD 0075 17 52|35 68 2% 930 217 6 03 4966 3
0BY 0099 16 03 (35 57 26 2¢ 5 72 4952 4
STD 0100 15 98|35 56 26 2010 266 5 71 4951 9
088§ 0149 14 1935 2% 26 36 5 40 4934 9
STD 0150 14 16 {35 25 26 3610 356 5 40 4934 7
osg 0198 13 23 3523 26 54 5 41 4927 4
STD 0200 Y3 I2Z.2'5%. 23 26 5410 437 5 —20 4927 4
OBY 0248 12 84 |35 16 26 57 3 96 4925 8
STD 0250 12 8235 16 26 570 518 4 04 4928% 6
OoBR§ 0298 12 35 5 41
STD 0300 12 34 (35 16 26 6710 590 5 41 4923 3
0oBS§ 0391 11 9735 12 26 11 5 42 4924 3
STD 0400 11 9135 11 26 7110 73% 5 &2 4924 1
0B§ 0489 11 32135 ¢4 26 17 5 135 4922 4
STD 0500 11 2435 03 26 7710 877 5 130 4822 1
oBg 0587 10 59 (34 95 26 83 5 10 4919 3
STD 0600 10 50 {34 93 26 831 015 5 A7 4919 0
oBg 0685 09 8134 82 26 86 - - 4915 4
oy 0782 08 78134 69 26 93 5 12 4908 1
STD 0800 08 56|34 67 26 95 |1 277 5 07 4906 4
oBg 92978 05 88|34 47 27 A 4 63 4881 8
Sta, No. | Cast | Wire | Nansen ‘ THERMOMETERS
6 No, | Angle | Bottles Protected Unprotected
Used [Accepted Used | Accepted
I 10° 11 20 19 2 1
II Te [ 9 8 3 1




SURFACE OBSERVATIONS

| Consec, Sta, No. 7
NODC DATE POSITION SONIC MAX.
REF. | STATION - DEPTH | SAMPLE
NO. MO. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED{ DEPTH
00599 0007 | 04 | 06| 1961 | 13 | 27  58°s| 078  03'E 4755 | 09
WIND Ao [Emms L MREREERATRE SR L * CLOUD SEA SWELL WATER
T e e R e e T ks T pove; coy ey g Y gl ety
F1-1-09 25 23L 9N -2 O 01| 8| 3| 04 4 T W6
SUBSURFACE OBSERVATIONS
SAMPLE e $% 0 @t I AD QmiN Vi
DEPTH (M) ¥ ¥ ¥
sTD 0000 24 88 35 82 24 02 |0 000 5027 4
oy 0000 24 88 [35 82 26 02 5027 &4
089 0008 24 94 35 82 24 00 5028 13
sSTD 0010 24 93 35 82 24 00 ;0 039 5028 4
ogg§ 0017 24 92 {35 81 24 00 5028 7
sTD 0020 2 92 135 81 24 00 {0 078 5028 9
oRq 0026 24 92 |35 80 23 @9 5029 2
STD 0030 23 96135 79 24 2710 116 5021 7
OBY 0043 21 45 |35 76 24 97 5001 1
s5TD 0050 20 71 (3% 75 25 16 {0 181 4994 9
oeg 0064 19 42 (3% 73 25 49 4983 9
sSTD 0075 18 6435 73 | 25 69 |0 246 4977 2
OoBg 0086 17 92135 73 25 87 4971 0
STD 0100 17 09135 69 26 04 |0 300 4963 8
oBg 0129 1% 73 (3% 60 | 26 29 4£9%1 2
STD 0150 15 18 {35 54 26 3710 393 L4546 6
OoBg 0173 14 58 |35 48 26 45 4941 4
STD 0200 13 85 (35 40 26 550 475 4934 ¢
oBg 0217 13 46 {35 35 26 59 4931 5
STD 0250 '3 =L2*3s 27 26 6010 552 4929 &
0oBY 0262 13 56435 23 26 494 4934 8"
STD 0300 12 6& (35 23 26 66 |0 627 4926 9
osq 0332 12 35 3% 20 26 70 4925 4
sTD 0400 11 77133 12 26 T4 10 770 4922 6
0o8d 0416 11 6535 10 26 1% 4922 1
$TO 0500 11 1035 01 26 7810 910 4920 &
ORY 0503 11 08|35 01 26 79 4920 2
08§ 0591 10 3034 90 26 &4 4915 9
sSTD 0600 10 22 |34 89 26 85 {1 047 4918 5
0oBg 0682 09 43 i34 78 26 90 4910 4
STD 0800 07 97 {34 63 27 01 {1 301 4898 9
0ng 0873 06 B89 {34 53 27 08 4889 0
Sta. No. { Cost| Wire | Nansen THERMOMETERS
No.| Angle | Bottlas Protected Unprotected
1 Used | Accepted Used | Accept
I | 25° n g2 17 2 1
- HEge]l-—s |8 8 b 1
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Consec. Sta, No. 8 SURFACE OBSERVATIONS

NODC DATE POSITION SONIC MAX.
REF. STATION DEPTH SAMPLE
NO. MO. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED| DEPTH

00599 0008 | 04 06| 1961 | 24 25 s4’s| 078 04’ E 4207 26

WIND anewo.| ap | MRTEWPCRATURE L L | ctouo SEA sweLL | | watee
speen| o, | MST | PRESS | ppvy | wery | 'Y tveejamr.| o | amr. | oim. [amT|  [coL| Trans.
09 | 08 ' 23 24 2120 0 o2 18| 27 08 3 7100 22
SUBSURFACE OBSERVATIONS
SAMPLE T % s% o at zap Qsm /i Vi
DEPTH (M) v v v ¥ ¥ v
sTD 0000 2% 30135 64 23 75 |0 000 4 81 5030 1
089 0000 25 30135 64 212 1O 4 81 503¢C 1
089 0009 25 2935 64 23 76 4 72 5030 5
STD 0010 25 2935 68 23 79 |0 041 4 71 5030 7
ogg 0019 25 29135 86 23 92 4 68 5031 9
STD 0020 25 29|35 85 23 92|0 og2 4 69 5031 9
08y 0028 25 25135 78 23 87 4 76 5031 9
sSTD 0030 25 19135 77 23 89 |0 122 4 77 5031 §
OBy 0047 24 69 (35 71 23 99 4 92 5028 3
STD 0050 24 24 |35 69 24 1110 201 5 02 5024 8
ORY 0070 21 8% i35 64 24 77 5 44 5005 6
STD 0075 21 50 (35 65 24 87 (0 288 5 42 5003 O
ogg 0093 20 41 |3% 68 25, A8 5 . 36 4994 S
STD 0100 20 13435570 25 28 |0 361 5 32 4992 &4
opg 0140 18 64 |35 77 25 T2 5 q2 4981 2 .
STD 0150 18 36 (35 717 25 79 (0 486 5 08 4979 2
08S 0188 W 113535 26 08 4 99 4969 2
sTD 0200 Te . 55=|315- . .88 26 1610 591 5 00 4964 1
08§ 0235 15 14 (35 52 26 36 5 03 4951 1 -
STD 0250 14 66 35 47 26 430 681 5 08 4£946 8
ORS§ 0282 13 81 (35 37 26 53 5 18 4939 2 1
STD 0300 243 —SBRIAN6— 134 26 5710 763 5 23 4937 1
0RY 0340 12 Si9aw|35 20 26 64 5 32 4932 4
STD 0400 11 85i3% 17 26 779 910 835 4923 7 4
ORY 0423 11 99 BSI« 14 26 79 5 36 4922 0 3
STD 0500 11 3935 05 26 76 (1 050 5 38 4923 9
0o8g 0509 11 34 |35 04 26 76 S 438 4923 8
OBY 0595 10 61 |34 95 26 83 5 46 4920 ©
STD 0600 10 57|34 95 26 831 189 5 46 4919 9
oBY 0681 09 7934 86 26 90 5 &4 4915 0
STD 0800 08 48 (34 67 26 96 |1 450 5. 19 4905 4
0BY§ 0851 07 81 i34 60 27 01 4 99 4899 7
sSTD 1000 05 39 |34 45 27 221 673 4 04 4876 6
0B§ 1022 05 12 |34 44 27 24 3 94 4874 2
STD 1200 04 02|34 52 27 4211 848 3 57 4870 1
0BS 1282 03 66|34 55 27 48 3 45 4870 1
s$TD 1500 03 58 |34 63 27 56 |2 063 3 44 4882 2 P
oRg 1718 03 32134 70 27 64 3 42 4891 8
STD 2000 02 54|34 77 27 76 |2 343 3 80 4897 8
OBY 2168 02 21|34 80 27 82 3 99 4903 1
ST0 2500 01 83 (34 80 27 852 550 4 28 4917 3
oy 2631 01 7934 80 27 85 4 37 4924 &4
Sta, No, [ Cost|[Wire [ Nansen THERMOMETERS 3
s No.| Angle | Botties [ Protected Unprotected
Used | Accepted] Used | Accepte
1] 16° 1 20 18 2 0 ’
I1I 28° 11 17 13 5 2
L] L 1 T L)
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Consec. Sta. No.

9 SURFACE OBSERVATIONS

NODC

DATE

POSITION

SONIC

MAX,

A REF. | STATION DEPTH | SAMPLE
NO. Mo. l bAY | YEAR | HOUR LATITUDE LONGITUDE UNCORRECTED| DEPTH
3 00599 0009 | 04 | 07 | 1961 | 11 | 24 * 00’s| o078 OB‘E 4023 | 09
WIND aEwo.| am | MRTEWPERATURE |0 | ] cLoud SEA SweLe | | waTer
seeen] o, | M7 | PRESS [ oavy [ wery | ™Y TYPE|AMT.| DiR. ! awt. | om. [amt.]  |coL] TRANS.
10 | 09 18 24 8] 21 2 0318 é& 09] 4 T o0 =28
SUBSURFACE OBSERVATIONS
SAMPLE oe 8% 0 ot xap Omif Vi
DEPTH (M) v v v
STD 0000 25 05 4 43
o8y 0000 25 05 |36 00% | 24 104 4 43 5029 4%
0oBS 0009 25 03 |35 82 23 97 4 80 5029 1
57O 0010 25 03 35 82 23 97 4 80 5029 2
084 0018 25 03|35 82 23 97 4 80 5029 7
STD 0020 25 03|35 83 23 98 4 80 5029 8
089 0027 25 01 {35 86 24 01 4 81 5030 2
STD 0030 24 72|35 86 24 10 4 82 5028 1
08§ 0045 35 84 4 85
STD 0050 22 90 (3% 80 24 59 5 02 5014 1
0By 0068 21 42135 73 246 95 5 %3 5002 2
STD 0075 20 8335 75 25 13 5 43 4997 &
oBg 0092 19 6835 78 2 46 5 44 4988 1
. STD 0100 19 56 |35 79 25 50 5 &4 4987 S5
0oBg 0140 18 55|35 81 25 T 5 40 4980 5
STD 0150 18 10 35 80 25 88 5 37 4976 8
08§ 0l8s 16 47 35 74 26 22 5 27 4962 8
STD 0200 15 9035 67 26 130 5 24 4957 4
i OBg 0238 146 46 (35 T4n| 26 684 5 21 4945 0%
STD 0250 14 16 |35 45 26 52 5 24 4941 4
oBg 0287 13 335 33 26 59 5 29 4934 6
STD 0300 13 =188 31 26 62 - 29 4933 1
088 03490 12 60|35 24 26 68 ) KT 4928 8
STD 0400 11 85|35 14 26 75 5 40 4923 6
0BY 0426 11 55i3% 10 26 77 5 &2 4921 5
STD 05C0 10 7535 00 26 84 5 &5 4916 2
nBg 0513 10 61 ]34 98 26 85 5 45 4915% 3
STD 0600 09 7334 82 26 88 5 46 4909 &4
oBg 0603 09 701{34 81 26 87 5 46 4909 1
0By 0694 08 86 (34 75 26 96 5 136 4904 1
STD 0800 07 A7 |34 62 27 07 5 09 4892 5
OBS 0884 06 0534 48 2T 16 4 77 4878 7
i
Sta. No. | Cost| Wire | Nansen THERMOMETERS
9 No.| Angle | Bottles | Protected Unprotected
Used |Accepted Used | Accepted
I 25° 11 17 p 1S 3 A
IT 32° [ 8 8 i 2
+ T
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Consec, Sta. No. 10

SURFACE OBSERVATIONS

NoODC DATE POSITION SONIC MAX.
REF. STATION DEPTH SAMPLE
Mo. Mo. | DAY | YEAR | HOUR LATITUDE LONGITUDE UNCORRECTED| DEPTH
00599 0010 | 04 07| 1961 | 21 21° 58’8| 077° 58’E 4389 [4}:]
WIND it | A MRTEMPERATORE || - cLoup SEA SWELL WATER
] T el | [T 2 At i AT eelant] oix. [ anT. | oim AWt | |coL] TRass.
10 | 09 18 25 3| 211 25| 5| 8| 08 3 710
SUBSURFACE OBSERVATIONS
SAMPLE T°¢ 8%0 ot s a0 Orm it v
DEFTH (M) v ¥ v
STD 0000 26 1335 09 23 08 |0 000 5034 6
oBy 0000 26 13 3% 09 »3 08 5034 6
STD 0010 26 14 35 08 23 07 |0 048 5035 3
oRS 0010 26 14 (35 08 23 07 5035 3
osg 0019 26 13 |35 09 23 08 5035 8
sSTD 0020 26 13|35 (09 23 08 (0 096 5035 8
0oBY 0029 26 15|35 10 23 08 5036 5
STD 0030 26 15 35 10 23 08 [0 l44 5036 6
089 0048 26 1135 15 23 13 5037 6
STD 0050 26 10135 25 23 21 |0 239 5037 9
ORg 0072 25 24 35 91 23 98 5024 9
STo 0075 24 B89 {35 86 24 04 (0 347 5022 1
0By 0096 22 76 {35 61 24 48 5018 O
STD 0100 22 47 {35 63 24 58 [0 438 5012 8
0Bg 0143 20 0435 75 25 24 4994 4
STD 0150 19 88135 76 25 39 {0 589 4993 3
oBg 0192 18 7135 79 25 T2 4985 ©
STD 0200 18 42 (35 79 25 790 713 4982 8
089 0240 16 94 (35 T4 26 11 4970 5
STO 0250 16 47 (35 70 26 19 |0 817 4966 3
*0BY 0289 15 01 (35 58 26 43 49583 2
STOD 0300 14 79 (35 56 26 4710 907 4951 4
oBSg 0340 13 97 (35 46 26 57 4944 7
sSTD 0400 12 63 (35 30 26 7211 062 4933 ©
0B§ 0420 12 27135 2% 26 75 4929 o
sSTD 0500 11 2335 09 26 82 |1 202 4922 2
0By 0500 11 .231385 09 26 82 4922 2
0Bg 0590 10 2534 95 26 89 4915 S
oBg 0680 19 96#%#35 69%# | 25 324 5025 29
0Bg 0850 15 00435 80%* | 26 614 4987 04
]
Sta, No. | Cost | Wire | Nensen THERMOMETERS
10 No.| Angle | Bottles Protected Unprotected
Used jAccepted Used | Accepted
I 15° 1n 20 20 2 1
II 32° 6 8 7 L 1
64

a4
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Consec. Sta. No. 11 SURFACE' OBSERVATIONS
NODC DATE POSITION SONIC MAX.
REF, STATION DEPTH SAMPLE
NO. MO. DAY YEAR HOUR LATITUDE LONG!TUDE UNCORRECTED| DEPTH
00599 0011 | o4 | 08| 1961 | 08 | 20 00's| 078 02'E 4755 | 29
= \'ll:‘.D ANEMO. AIR AIR TEMPERATURE HUMID- P CcLOuUD SEA SWELL Vg WATER
srzep| oim. | PT | PRESS | pavy | wery | TV tvee(amt.) oir. | awT. | o [amT] T [coL TRans.
11§ 09 15 26 9| 22 2 0218} 1] 09 3 7 25
SUBSURFACE OBSERVATIONS
SAMPLE T °%c 8% 0 oy zap Ozmift \{}
DEPTH (M) v ¥ ¥ ¥
STD 0000 27 56|34 20 21 96 |0 000 4 45 5042 3
08§ 0000 27 56|34 20 21 96 4 45 5042 3
STD 0010 27 54 {34 20 21 96 |0 059 4 48 5062 8
OBY 0010 27 54 134 20 21 96 4 48 5042 8
STD 0020 27 5334 21 21 9810 117 4 44 5043 3
oBY 0020 27 53 i34 21 21 98 4 44 5Q43 3
STD 0030 27 5534 20 21 96 |0 175 4 51 5044 1
oBg 0030 27 55 |34 20 21 96 4 81 5044 1
STD 0050 27 52|34 20 21 97 |0 294 4 48 5045 0
OBg 0050 27 52|34 20 21 97 4 48 5045 0
STD 0075 23 72|34 17 23 12 |0 427 4 68 5016 &
084 0075 23 72 {34 17 23 12 4 68 5016 6
0oBSg 0099 22 81135 30 24 24 5 09 5014 5
STD 0100 22 77135 31 24 2510 533 5 08 5014 2
oBg 0149 20 92 {35 54 24 95 4 69 5001 9
sTD 0150 20 88|35 54 24 96 |0 703 4 68 5001 6
oBs§ 0199 19 3035 65 25 46 4 37 4990 5
sTD 0200 19 29 i35 65 25 46 |0 844 4 138 4990 5
oRg 0249 18 14 3% 77 25 84 4 60 4982 9
STD 02590 18 0935 77 25 86 [0 965 4 60 4982 5
oBg 0299 16 0835 70 26 28 4 75 4945 2
STD 0300 16 05|35 70 26 29 |1 067 4 75 496% 0
0Bg 0380 13 65|35 43 26 61 5 03 4943 5
5TD 0400 13 13135 37 26 671 233 S =P 4938 8
089 0477 11 &40 (35 15 26 84 5= 4923 0
STD 0500 11 01135 08 26 851 373 5 37 4919 6
0oBg 0572 09 89134 88 26 90 5 34 4909 9
STD 0600 09 57134 83 26 9111 502 5 31 4907 5
0Bg 0667 08 . 6734 71 26 96 g [25 4900 O
OBRS§ 0763 07 06 i34 57 27 09 4 54 4884 9
sTD 0800 06 51 (34 57 27 SN T33 4 81 4880 O
oBg 0955 04 83035 28%| 27 944 4 92 | 4869 91
STD 1000 04 65|34 59 27 4111 914 4 26 486867 2
088 1150 o4 11 (34 62 27 49 2 76 4868 8
STD 1200 04 00 (34 64 27 5212 060 2 76 ﬁ870 3
0oB§ 1435 o4 52434 11 | 27 529 2 78 | 4891 79
STO 1500 03 3834 72 27 652 248 2 B84 4879 8
089 1920 02 6534 175 27 T4 2 =P 4894 5
STD 2000 02 53134 75 27 7512 508 3 138 4897 6
ORY 2404 02 0236 76 27 80 3 81 4914 2
STD 2500 01 93|34 76 27 812 729 3 88 4918 5
oBg 2892 01 68134 76 27 83 4 08 4938 1
g %
Sta. No, [ Cast | Wire | Nansen THERMOMETERS
1 No. | Angle | Bottles [ Protected “Unprotected
Used {Accepted Used | Accepted
I 12t 1 20 19 2 1
II 22° 11 7 Uy s 1
65




Consec, Sta, No, 12 SURFACE OBSERVATIONS

NODC DATE POSITION SONIC MAX.
REF. STATION DEPTH SAMPLE
NO. MO, DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED| DEPTH

00599 0012 | 04 | 08| 1961 19 |18 o0 s| o078 02 & | 4872 | 09

WIND ANEMO. AIR AIR TEMPERATURE HUMID. EATHE- cLoub SEA SWELL e WATER
SPEED DIR. o FEESS DRY ¥ WET ¥ iy ; TYPE[AMT.] DIR. AMT. DIR. AMT, . COL.; TRANS.
10| 06 14 | 26 4| 22 8 02| 8l 2(07{ 3 7] 09
SUBSURFACE OBSERVATIONS
SAMPLE T °¢ 8% 0 ot ZAD OemIN A\
DEPTH (M) * * * ; *
STD 0000 27 25 5 01
omg 0000 27 25|34 76% | 22 484 5 01 | 5041 94
089 0009 27 2634 20 | 22 05 4 5% | 5040 6
STD 0010 27 2634 20 | 22 05 4 54 | 5040 7
0BY 0019 27 27|34 19 | 22 064 4 53 | 5061 3
STD 0020 27 27|34 19 | 22 04 4 84 | 5041 3
oBy 0028 27 28|34 20 | 22 05 4 58 | 5041 9
STD 0030 27 28|34 20 | 22 05 4 %6 | 5042 0
opy 0047 27 25|34 23 22 08 4 47 | 5043 0
STD 0050 27 2534 23 | 22 08 4 53 | 5043 1
0By 0070 27 2534 22 | 22 07 4 S7 | 5064 3
STD 0075 25 99 |3% 44 | 22 64 4 40 | 5035 8
© 0B§ 0093 22 29035 06 | 24 20 3 87 | 5008 8
STD 0100 21 65{35 10 | 24 41 3 73 | 5003 8
oBg 0140 18 7535 26 | 25 130 3 25 | 4980 4
$TD 0150 18 36 |35 28 25 42 3 27 | 4977 3
org 0188 17 02135 32 | 25 77 3 37 | 4966 7
STD 0200 16 61135 32 | 25 87 3 38 | 4963 3
oBg 0235 15 62 (35 32 26 10 3 60 | 4955 3
STH | 6250 15 48 |35 43 26 21 3 96 4955 2
oBg 0285 14 7635 49 | 26 42 4 45 | 4950 0
STD 0300 14 18 {35 40 | 26 48 4 44 | 4944 3
0By 0322 13 4235 28 | 26 54 4 42 | 4937 0
STD 0400 11 6935 11 26 15 5 14 | 4921 6
0BY 0416 11 3835 07 | 26 78 5 23 | 4918 9
STD 0500 09 95|34 86 | 26 87 5 34 | 49086 2
0BY 0502 09 92|34 85 | 26 87 5 34 | 4906 0
0Bg 0590 g8 65|34 69 | 26 95 5 0% | 4895 1
sSTD 0600 08 43|34 67 | 26 97 4 92 | 4892 9
ORY 0677 07 02|34 57 | 27 10 3 95 | 4879 3
STD 0800 05 76|34 59 | 27 28 2 65 | 4870 2
OBg 0852 05 59|34 66 | 27 36 2 19 | 4871 3
Sta, No, [ Cast [Wire | Nansen THERMOMETERS
12 No, | Angle | Bottles Protected Unprotected
Used [Accepted Used | Accepted
iy |57 u 20 38 2 2
II 35° 6 8 8 [ N




Consec. Sta. No. 13

SURFACE OBSERVATIONS

NoDC DATE POSITION SONIC MAX.
REF, STATION DEPTH SAMPLE
No. wo. | oay | vear | wour LATITUDE LONGITUDE *INCORRECTED| DEPTH
00599 0013 | 04 | 09] 1961] 06 | 16 035|078 03 E | 4938 | 10
WIND ANEMO. AIR AIR TEMPERATURE HUMID- CLOUD - SEA SWELL WATER
SPEED DIR. PRt RRESS DRY ¥ WETY Lo/ - TYPE|AMT.| DIR. AMT. DIR. AMT, il COL.| TRANS.
10| o8 14 |27 3] 23 7 02|8|3|los| 3 71 0d 25
SUBSURFACE OBSERVATIONS
SAMPLE T %¢ s%o o aD Oz in Vi
DEPTH (M) v v
sTp 0000 27 4734 29 22 0510 000 5042 0
oBsgq 0000 27 47 (34 29 22 05 5042 0
sTD 0c1l0 27 46|34 25 22 03[0 058 5042 &4
osg 0010 27 46 {34 25 22 03 5042 4
ogg 0019 2T 47 (34 23 22 01 5042 9
STD 0029 27 47 (34 23 22 0110 116 5043 0
oy 0029 27 48 |34 23 22 01 5043 6
STD 0030 27 4834 23 22 010 174 5043 6
089 0048 27 41 34 23 22 03 5044 2
STD 0050 27 36 34 28 22 08 {0 291 5064 1
08y 0072 26 86
sSTH 0075 26 18 |34 77 22 830 426 5038 4
oBg 0097 22 18 (35 08 24 25 5008 2
STD 0106 21 96 (35 10 24 3210 535 L 5006 5
ORY 0145 19 36 |35 137 25 23 4986 8
STD 4 0150 19 36 |35 45 25 29 |0 695 4987 4
0BS5S 0193 18 08 |35 70 25 81 4978 8
STD 0200 17 29|35 57 25 9010 818 4971 0
0Bg 0241 13 92135 08 26 28 4936 8
STD 0250 13 65 (35 07 26 33 |0 916 4934 4
oBg 0290 12 65 (35 03 26 50 4925 6
STD 0300 i2 58 (35 04 26 53 |1 000 492% 5
0oBS 0392 11 39|35 08 26 78 6917 6
STO 0400 11 14 {35 07 26 821 147 4915 1
0oBg 0490 09 04 |34 92 27 07 4894 9
sTD 0500 08 96 (34 89 27 06 |1 269 4894 &
0oeg 0588 08 1634 69 27 03 4888 9
STD 0600 08 Ol |34 68 27 04 )1 381 4887 7
088 0686 07 14 34 67 27 16 4881 7
0oBS 0785 06 51134 72 27 29 4879 7
sTD 0800 06 4334 73 27 30 |1 584 4879 6
oBg 0982 05 86|34 78 27 42 4883 1
Sta, No. | Cost| Wire | Nansen TRERMOMETERS
13 No.| Angle | Bottles otected Unprotected
Usad [Accepted Used | Accepted
T | as° 1 20 17 2 )
I o g S 2 é 8 7 L 1
T T 1 1 Ll 1
67




Consec. Sta. No. 1}

SURFACE OBSERVATIONS

NODC

DATE

POSITION

SONIC

MAX.

REF. STATION DEPTH SAMPLE
NO. Mo. | DAY | YEAR HOUR LATITUDE LONGITUDE UNCORRECTED| DEPTH
00599 0014 | 04 09| 1961 | 17 14 00/5 078 OBIE 5303 28
WIND AR TEMPERATURE cLouD SEA SW ATER
o | i, I — T R
SPEED DIR. . DRY ¥ WET ¥ TYPEJAMT. DIR. | AMT. DIR. AMT, COL.| TRANS.
08 | 11 13 27 2] 24 4 80} 8| 1] 10 2 6
SUBSURFACE OBSERVATIONS
SAMPLE T°C 8% 0 Gt Z AP Orm I/t v
DEPTH (M) * * *
STD 0000 202 351 344 4318 22 1610 000 4 54 5041 4
oBY 0000 27 3534 138 22 16 4 54 5041 4
STD 0010 27 36 34 42 22 —19-i0 057 4 53 5042 2
og§ 0010 27 36 34 42 22 19 4 53 5042 2
STD 0020 27 36 34 40 22 1710 113 4 52 5042 7
0By 0020 27 36 |34 40 22 17 4 52 5042 7
sSTD 0030 27 36 34 40 22 1710 170 4 48 5043 3
oRy 0030 27 36 34 40 22 17 4 48 5043 3
OB 0049 27 33 |34 42 22 20 4 56 5044 3
sSTh 0050 27 29 (34 43 22 2210 283 4 60 5044 1
089 0074 25 92 34 61 22 79 4 71 5035 8
STD 0075 25 81 |34 63 22 830 417 4 64 5035 O
oBg 0099 23 49|35 01 23 82 3 18 5019 1
STD 0100 23 41 |35 01 23 84 10 532 3 15 5018 5
0Bg 0148 20 05(35 03 | 24 79 4992 1
5TD 0150 19 95|35 03 | 24 8210 714 2 170 4991 3
0oBg 0198 17 58|35 06 25 44 2 25 4971 8
STD 0200 17 48|35 09 25 49 {0 858 2 133 4971 1
088 0247 TSaE=312135% ™31 26 16 3 67 4952 9
sSTD 0250 18 L1 75135F =26 26 1510 971 N, T2 4951 2
08Y 0297 34 17 4 03
STD 0300 12 94134 78 26 25 (1 066 3198 4928 5
osg 0370 10 78 |34 85 26 72 2- =89 4908 3
STD 0400 10 40 34 83 26 77 |1 228 3 30 490% 5
0BS 0462 09 63|34 80 26 88 3 64 4899 9
STD 0500 09 11134 77 26 94 (1 357 3 29 4895 8
ORY 0555 08 5034 74 27 01 2 84 4891 4
STD 0600 08 11 (34 71 27 051 475 12 51 4889 1
OBy 0648 07 84 i34 69 27 07 12 24 4888 S5
0RY 0740 07 76|34 69 27 09 i 97 4892 9
STD 0800 07 4234 70 27 14 |1 694 11 97 4892 2
0Bg 0927 06 6334 71 27 26 11 96 4889 6
STD 1000 06 04 (34 70 27 331 889 1 97 4886 2
0Bs 1114 05 2934 69 @ 27 42 1,198 4883 0
STD 1200 0% 0134 70 27 462 054 2 04 4884 4
0BY§ 1395 04 3734 71 27 54 2 25 4887 3
STD 1500 03 98|34 75 27 612 264 2 47 4888 3
0By 1866 02 90|34 82 A L= i/ 1/ 310 4295 2
STD 2000 02 66134 79 27 77|2 535 3 26 4899 6
opg 2350 02 18134 73 20T =16 3 60 4913 2
sTD 2500 02 0334 72 27. T1)2 763 3 " %72 4919 8
OB9 2846 01 83|34 72 27 78 3L 92 4937 3
Sta. MNo. | Cast| Wire | Nansen THERMOMETERS
1k No. | Angle | Bottles Protected Unprotected
Used | Accepted] Used | Accepted
11l e 1 2 pT3 2 0
Ir | 2s* | 13 a7 32 S 3




- Consec. Sta. No. 15

SURFACE OBSERVATIONS

NoDC DATE POSITION SONIC MAX.
REF. STATION . DEPTH SAMPLE
NO. mo. | paY | vEar | Hour LAT!TUDE LONGITUDE: UNCORRECTED| “EPTH
- 80599 0015 | 04 | 10| 1961 04 | 11 s8’s| 077 48’E 5304 | 06
WIND Newot A ¥ [LARTTENRERATbAE () ] cLoup SEA SWELL WATER
speep| ok, | NCT | PRESS | oavy | wery LA stigly v poeny grovey AMT. | DIR. |AMT. G coL.| TRANS.
10 | 0% 12 28 3|25 6 80 [ 8] 7| 08 2 71{0 24
SUBSURFACE OBSERVATIONS
SAMPLE T °¢ 8% 0 o ZAaD OmiN vi
DEPTH (M) ¥ v v
STD 0000 2 1o ][ 345" 2] 21 92 |0 000 4 52 5043 5
oY 0000 27 T1 34 21 219’2 4 52 5043 5
oy 0008 2-TESTO" |34 28 21 92 4:.-50 5043 9
STD 0010 27 70 34 21 21 92 [0 059 4 49 50446 0
084 0017 27 69 (34 21 21 92 4 47 5044 3
STD 0020 27 69 |34 21 21 92 (0 118 4 48 5044 3
oBy 0025 27 70 34 21 21 92 4 51 5044 9
STD 0030 27 31 (34 33 22 14 |0 176 4 84 5042 i
oBg 0042 26 24 {34 54 22 63 4 60 5036 1
STD 0050 25 27 |34 60 22 98 |0 283 Dima) ) 5029 2
0By 0063 23 94 |34 68 23 44 3 63 5019 8
STD 0075 23 06 (34 70 23 7110 397 B 62 5013 0
0B8g 0084 22 41 34 73 230 92 2852 5008 1
* STD 0100 21 3134 90 24 3510 495 276 5000 1
oBg 0126 19 44 |35 02 24 94 2" 05 4985 1
s$TD 0150 17 48 {34 85 25 3010 654 285, 119, 4967 2
08g 0169 16 1134 77 25 56 2 28 4954 3
- STD 0200 14 07 |34 79 26 0310 773 2 37 4934 9
ogy 0215 13 43 i34 80 26 17 2 42 4928 9
08Y 0236 12 90 ({34 88 26 34 2 302 4924 &
STD 0250 12 55|34 87 26 4010 866 2 46 4921 5
0By 0259 12 33134 86 26 44 2 50 4919 6
STD 0300 11 4034 86 26 61 |0 947 2L 12 4911 &
0oB§ 0300 11 40 |34 86 26 61 e 1e2 4911 4
opg 0365 10 08 134 80 26 80 2 89 4899 6
STD 0400 09 50|34 76 26 87 |1 086 3 40 4894 5
oggq 0432 09 0334 73 26 92 3= 53 4890 6
STD 0500 08 21|34 67 27 001 207 2 69 4864 3
088 0506 08 16|34 67 27 01 2 63 4884 0
STD 0600 07 82134 68 27 071 320 2 10 4885 3
cBg 0627 07 72134 70 27 10 2107 4885 7
Sta. No. | Cast| Wire | Nansen - THERMOMETERS
18 No .| Angle | Bottles Protected Unprotected
: Used JAccepted Used | Accepted
I 30° 1 20 29 2 1
Ir c0”° é 8 7 h 2
of ! ] 0 ] 7]

69




ConFecy Staw NO% 16 SURFACE OBSERVATIONS
NODC DATE POSITION SoNic MAX.
REF. | STATION ¢ DEPTH | SAMPLE
NO. Ma. | pav | vear | Hour LATITUDE LONGITUDE UNCORRECTED| DEPTH
- - -
00599 0016 | 04 16 X9el | 1S 10 00 S} 077 56/E 5303 (o] :]
WIND anemo.| am | AIRTEMPERATURE | cLouD SEA SWELL WATER
) EATHE -
sreep] iR, | TOT | PRESS Fooovy | wery | 7Y (g s oy g 25 DIR. |AMT. L == Ty
11| 06 12 27 1. 24 8 80 6| 8| 10 3 0
SUBSURFACE OBSERVATIONS
SAMPLE T °¢ 8% o0 7t zap Omif Ve
DEPTH (M) v v v v
5TD 0000 N 66 (B8 2T 21 98 |0 000 5043 3
08§ 0000 27 66 |34 27 21 98 5043 3
089 0009 27 65 34 27 21 98 5043 8
STD 0010 27 65 |34 27 21 98 [0 059 5043 8
083 0018 27 65 |34 28 21 99 5044 4
STD 0020 27 65 i34 28 21 9910 117 5044 5
0By 0027 27 64 {34 28 21 99 5044 8
STD 0030 27 34 |34 40 22 1810 175 5043 2
089 0046 2% 49 [34 B84 23 09 5031 5
STD 0050 24 91|34 B85 23 28 |0 278 5027 2
oBg 0069 22 o 18 I3LRYY 24 09 5005 8
STD 0075 21 26|34 86 24 34 |0 381 4998 0
0B 0092 19 00 34 84 24 92 4978 &
STD | 0100 18 24 {34 82 25 09 |0 463 4971 5
0oBg 0138 15 50 i34 80 25 13 L4946 &
sSTO 0150 15 18 |34 89 25 87|0 590 4944 1
oRg 0184 14 06|35 01 26 20 4934 7
s5TD 0200 13 24 |34 95 26 3210 689 4926 5
cBS§ 0230 12 01|34 87 2504 iRl 4914 3
STD 0250 11 40134 85 26080 [0 10 4908 4
0Bg 0276 10 9034 84 26 69 4904 1
STD 0300 10 79 |34 86 26 72 (|0 143 4904 3
oesg 0305 10 75|34 87 26 T4 4304 2
oBg 0386 09 31134 75 26 89 4891 4
STD 0400 09 14 (34 T4 26 9110 974 4890 1
0By 0470 08 34134 71 27 01 4884 3
STD 0500 08 0234 70 27 06 |1 ©91 4882 0
0OBS 0554 751" |24 %68 27 12 4878 7
STD 0600 07 14 34 66 | 27 151{1 197 4876 6
ORY 0646 06~ 1934 "65 ZIMEL) 4874 8
STD 0800 05 76 34 66 27 341 384 4870 §
0Bg 0836 05 55 (34 66 27 36 4869 8
Sta, No. | Cost | Wire | Nansen THERMOMETERS
16 No. | Angle | Bottles Protected Unprotected
Used [Accepted Used | Accepted
I 20° 11 20 19 2 1
II Lo* 6 8 8 ) 3
i 1 1 ] 1 |
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C&hﬂec. Sta. No. 17

SURFACE OBSERVATIONS

NODC DATE POSITION SONIC MAX.
REF, STATION 3 DEPTH SAMPLE
NO. MO. DAY YEAR HOUR LATiTUDE LONGITUDE UNCORRECTED| DEPTH
00599 0017 | 04 11} 1961 02 07 53 5| 078 12/E 5303 28
WIND oy s AIR TEMPERATURE | €LOUD SEA SWELL WATER
seeof om. | ST [ PRESS E pavy | wery | MY AT relant| om. | awr. | oim. Jwr] | [coL] TRans,
08 | 04 08 27 2} 24 4 028171} 10 3 7|00 22
SUBSURFACE OBSERVATIONS
SAMPLE T °¢ 8% 0 o Zap Cam Ift A{]
DEPTH (M) ¥ v v
STD 0000 28 50 i34 38 21 7910 000 4 48 5049 8
0BS§ 0000 28 50 (34 38 21 79 4 48 5049 8
o8y 0009 28 48 134 40 21 81 4 45 5050 3
STD 0010 28 47134 40 21 81 |0 060 4 46 5050 3
089 0018 28 41 [34 40 21 83 4 51 5050 3
STD 0020 28 40|34 40 21 8310 120 f=—151 5050 4
oy 0027 28 37 |34 40 21 84 4 48 5050 6
STD 0030 2l S0 13457 22 260 178 4 45 504% 0
0oBY 0046 23 L 67135 . 18 23 90 4 28 5018 1
STD 0050 23 207|353 20 24 0910 273 < 5013 4
089 0069 20 56 (35 24 24 81 2 6¢ 4992 8
STD 0075 16— 87 (35 23 24 9910 359 2 46 4986 9
oBy 0092 18 23 (35 20 25 39 2 ¥ 206 4972 4
sTD 0100 17,192 135 20 25 46 |0 428 2 06 4969 8
083 0138 16 25|35 16 25 83 1 94 4955 5
STD 0150 1SS 575138 ~09 25 93 [0 545 L7 4948 9
089 0184 13 8734 96 26 20 1 47 4932 5
STD 0200 13 16 |34 93 26 3210 642 1 47 4925 6
o8y 0230 12 13|34 90 25- .51 1 48 4915 7
STD 0250 11 74 |34 91 26 59 [0 724 1 49 4912 5
oy 0276 11 2934 92 26 68 1s S Y 4908 9
sTD 0300 11 0034 92 216 13RO 195, 1 =86 4907 ©
oBg 0372 10 17 {34 90 26 8% 2 49 4901 4
sSTO 0400 09 84 |34 88 26 91 |0 929 2 48 4899 1
0BY 0465 09 20|34 85 26 99 238 4895 1
sSTD 0500 09 00|34 84 27 011 049 2718 4894 7
0oBY 0557 08 59134 82 06 SE=C )] 4893 0
370 0600 08 11|34 81 27 1311 Y59 1 .81 4889 5
oBg 0650 07 66.134 80 i fre 1) 1. 69 4886 8
0BY 0744 07 15134 81 U= IONT. 1 60 4885 9
STD 0800 06 8534 80 23001 355 17 e 4885 3
oBg 0930 06 14 (34 78 2. 138 1= 68 4883 7
STD 1000 05 69 (34 76 27 421 524 Il (/5! 4881 8
oBg 1117 05 04 (34 74 27 49 =93 4880 0
s$TD 1200 06 73 (34 75 27 53 |1 674 2 00 4880 8
0oBg 1397 04 06|34 76 27 61 20 19 4883 3
STD 1500 03 8034 76 27 6411 867 2 34 4885 8
0BSg 1967 02 7634 17 AT/ ) 2 98 4899 0
sTD 2000 02 69|3s 77 271 75 12%125 28 2013 4899 9
oY 2340 02 0934 76 2T 79 3 43 4911 4
STD 2500 34 75 3. 87
oY 2818 02 83434 74 | 27 714 3 75 | 4950 0
Sta. No, | Cost [Wie T Nonsen | THERMOMETERS
17 No. | Angle | Bottles | Protected Unprotected
Used |Accepted Used | Accepted
I 17° 11 20 20 2 1
II 1s° 11 17 17 5 2
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Consec. Sta. No. 18

SURFACE OBSERVATIONS

NODC DATE POSITION SONIC MAX.
REF. STATION — DEPTH SAMPLE
NO. MO. | DAY | YEAR | HOUR LATITUDE LONGITUDE UNCORRECTED| DEPTH
00599 0018 | 04 | 11| 1961] 14 |05 - 58"s| 078 oofe | s121 |10
WIND anewo.| ain | ARTEMPERATURE | | | ctoup SEA swew, || wates
speep| oir. | W67 | PRESS povy | wery | TV Tvee{aMT.| DR | AMT. | Dir. [amT.|  [coL| TRans.
0214 o8 28 9125 0 02 8| 4| 00 1 7| 0od
! SUBSURFACE OBSERVATIONS
| SAMPLE T s%o0 ot z4aD Osmin Vi
DEPTH (M) v ¥ : : ¥
STD 0000 29 138 34 80 21 81 |0 000 4 08 5057 5
089 0000 29 138 34 80 21 81 4 08 50575
STD 0010 29 15 (34 78 21 870 060 a3 3 5056 4
08§ 0010 29 15 |34 78 21 87 4 133 5056 4
STD 0020 29 05 |34 79 21 9110 119 4 05 5056 3
08g 0020 29 05 34 79 21 ‘=911 4 05 5056 3
STD 0030 29) W510, 1358 1'3 22 0110 178 4 68 5061 3
089§ 0030 29  S0l3s 113 22 01 4 68 5061 3
STD 0050 22 12,35 ‘32 24 4510 271 3 .40 5005 7
0RYy 005¢ 227 1125135 532 24 45 3 70 5005 7
STD 0075 19 3035 23 25 14 |0 351 2 S 4981 6
0Bg 0075 L= 30" 25 23 25 14 2-" 1B 4981 6
STD 0160 17 83|35 19 25 4810 419 1 88 4968 9
OBg 0100 plie7= JSARIAD=aliS 25 48 1 88 4968 9
STD 0150 14 8935 00 26 01 |0 533 1 46 4941 5
083 0150 14 87135 00 26 01 1 46 4941 5
sSTD 0200 12 66 34 96 26 45 [0 626 1Trs66 4920 1
08Y 0200 12 66 |34 96 26 45 1 66 4920 1
STD 025C 11 62134 92 26 6210 704 1 =82 4911 2
ogg 0250 11 62 |34 92 26 62 b-282 4911 2
STD 0300 10 96 (34 89 26 720 776 1 93 4906 4
oBg 0300 10 96 (34 89 26 72 1 =93 4906 &4
0Bg 0378 10 04 |34 85 26 85 1.5-95 4500 1
STD 0400 09 87|34 84 26 870 911 2 08 4899 3
0Bg 0473 09 32134 83 26 95 2===1d}. 4857 0
STD 0500 09 1334 84 26 991 033 1 89 | 4896 3
0Bg 0568 08 64 |34 86 27 09 1 45 4894 4
STD 0600 08 37 1(34 86 o e - N 0 0 (7L 1 44 4892 9
0Bg 0664 07 9034 87 2l=2.1 1 43 4890 9
oBg 0760 07 3334 76 27 20 1550 4888 §
STD 0800 07 10|34 76 27 24 |1 347 S50 4888 4
084 0956 06 26134 717 27 36 1 65 4886 8
|
Sta, No. | Cast [Wire | Nansen THERMOMETERS
18 No, | Angle | Bottles Protected Unprotected
Used |Accapted Used | Accepted
I §° 1 20 18 2 0
II g® 6 8 8 » 2
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SURFACE OBSERVATIONS

NGDC

REF. STATION

Consec., Sta. No. 19

DATE

POSITION

SCNIC

DEPTH
UNCORRECTED| DEPTH

MAX.
SAMPLE

NO. MO. | DAY | YEAR | HOUR LATITUDE LONGITUDE
00599 0019 | 04 | 12]1961| 02 {04 o03's|o78 15°E 4663 | 08
WIND AIR TEMPERATURE CLOUD . SEA SWELL WATER
ANEMO, AIR HUMID-
SPEED DIR. HGT. ERESE DRY ¥ WET Y i ras TYPE[AMT, D|R.‘ AMT. DIR. AMT. = COL.| TRANS.
05 | 32 09 |28 9| 25 3 Folrt o 1 1 TN (ST ST 7 27
SUBSURFACE OBSERVATIONS
SAMPLE T % 8% 0 ot Zap Cam i Vi
DEPTH (M) * * *
sTo 0000 29 18135 15 |22 140 000 |4 15 | 5057 3
osg 0000 29 18 [35 15 |22 14 4 15 | 5057 3
089 0008 29 18[35 00 | 22 02 4 20 | 5087 2
$TD 0010 29 18135 00 |22 o02f0 058 |& 20 | 5057 &4
oeq 0017 Ro" 118 (55 =OIHE| o2 B03 4 22 | 5057 8
STD 0020 29 1834 98 | 22 o010 116 |6 27 | 5057 9
08g 0026 29 1734 94 |21 98 4 36 | 5088 1
sTD 0030 29 0034 94 | 22 osfo 174 |s 35 | 5057 1
osq 0044 28 35|34 94 | 22 26 4 42 | 50%3 3
STD 0050 28 23135 13 | 22 440 286 |6 51 | 5053 4
oBq 0065 27 2635 43 | 22 98 4 63 | 5048 3
STD 0075 25 8035 41 | 23 430 410 (& 60 | 5037 7
oBg 0087 24 1535 38 | 23 90 4 56 | 5025 2
STD 0100 22 3535 38 | 24 430511 (3 87 | 5010 9
oBg 0131 18 9435 32 | 25 30 2 58 | 4981 9
STD 0150 17 8135 19 | 25 480 664 |2 04 | 4971 7
oBd 0176 16 1535 08 | 25 78 1 63 | 4956 7
STD 0200 14 4335 07 | 26 17(0 775 |1 72 | 4939 8
oBg 0220 12 251035 05 | 26 40 1 79 | 4928 2
sTD 0250 12 o034 98 | 26 55(0 861 |1 90 | 4915 8
oBg 0265 11 5736 96 | 26 66 1 95 IHGY) T
08y 0295 A a T o= *26- -T5 2 03 | 4908 2
STD 0300 11 0534 96 | 26 750 933 |2 10 | 4907 8
08g 0370 10 3234 88 | 26 82 2 61 | 4903 0
STD 0400 10 19134 93 | 26 88(1 065 |2 46 | 4903 5
0B 0446 09 7636 96 | 26 98 2 25 | 4901 2
STD 0500 08 76|36 88 | 27 o081 183 (2 06 | 4891 9
oed 0526 08 31|34 85 | 27 13 1 96 | 4887 8
STD 0600 07 13|34 81 | 27 271 282 |1 &6 | 4877 1
0Bg 0606 07 06|34 81 | 27 28 1 64 | 4876 6
oBg 0776 06 99|34 79 | 27 28 1 44 | 4888 7
Sta. No. | Cost| Wire | Nansen THERMOMETERS.
No.! Angle] Bottles | Protected Unprotected.
W Used [ Accepted Used | Accepted
I ] r}] 1§ 19 2 1
36° é 8 . 'y 2
¥t i 1 1 i 1
73
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Consec. Sta. No. 20

SURFACE OBSERVATIONS

NODC DATE POSITION SONIC MAX.
REF. | STATION DEPTH | SAMPLE
NO. MO. | DAY | YEAR | HOUR LATITUDE LONGITUDE UNCORRECTED| DEPTH
00599 0020 | 04 | 12| 1961] 11 | 02  s57's|o78 12'E 4364 | 29
WIND B[ A TR L cLoun SEA SWELL WATER
speep| ik, | FOT | PRESS ooy | wery | Y sl - 1 S W ) S— g COL.| TRANS.
04 | 32 76 30 0| 26 1 021 1] 6 01 2 71049 26
SUBSURFACE OBSERVATIONS
SAMPLE e 8% 0 oy zap O i/i Vi
DEPTH (M) v ¥
570 0000 29 45 |34 90 21 8610 000 4 14 5058 3
oBg 0000 29 45134 90 21 8¢ 4 14 5058 3
STO 0010 29 26 |34 88 21 91 |0 059 4 23 5057 5
oBY 0010 29 26 |34 88 21 91 b4y 23 5057 5
oBg 0019 29— V6w 3 9T 22 01 4 22 5057 7
STD 00290 29 16 [34 97 22 0110 118 4 21 5057 7
oBYg 0029 29 05|35 01 22 08 4 18 5057 6
STD 0030 29 01 {35 04 22 1110 176 4 20 5057 5
0Bg 0048 28" W63 5" 39 22 66 4 47 5053 7
STD 0050 27 98 {35 37 22 70 (0 285 4 46 5052 5
OBS 0072 26 43135 26 23 ali2 4 30 5G4l 8
sSTD 0075 26 42 i35 26 23 12 |0 410 3 94 5041 9
0Rg 0096 2% 74135 28 23 35 21 05 5038 0
STD 0100 25 23|35 28 23 50 |0 52% Chely )7/ 5034 3
OBg 0145 19,0 "82r38= 25 25 02 2 08 4990 6
STD 0150 19 12012151925 25 200 707 2 00 4984 4
oBY 0194 14 " 52138t 26 26 29 1 61 494]1 2
sSTD 0200 14 2635 23 26 133 |0 821 1 66 4938 6
0BY 0243 2T 738" 0T 26159 1 94 4924 3
STD 0250 12 1653185 » 07 26 54 (0 905 1 97 4923 4
cBg 0292 il - 954138 07 26 68 2e 135 4917 9
sSTD 0300 11 80 (35 06 26 &9 |0 980 2 2@ 4916 8
oBg 0391 10 43 i34 99 26 89 2USNTY 4906 0
sSTD 0400 10 34|34 99 26 9011 114 258 IO, 4905 5
OBY Q488 09 59 {34 97 27 02 2 42 4901 7
STD 0500 09 52 (34 98 27T 041 233 2ah (29 4901 6
088 0584 09 01 (34 99 FILMND ) 1"==68 4900 4
STD 0600 08 90|34 98 27 14 |1 343 1 59 4900 O
0Bg 0680 08 36 {34 92 2 E=18 1 42 4897 8
oBY 0775 07 €1 111857
STD 0800 07 64 |34 88 27 25 |1 544 1 48 4895 7
oBY 0965 06 59 |34 84 27187 Jor 8.1 4891 9
ST 1000 06 39134 83 27 3911 725 il ) 4891 3
oBg 1154 05 55134 80 ) 1 64 4889 3
STD 1200 05 3224 80 27 501 883 1. 73 4888 9
088 1439 05 97434 79 27 419 2 16 4911 69
STO 1500 04 00§34 79 27 64 |2 084 2.."2m 4888 7
089 1915 02 7434 76 27T T4 2 90 4895 6
STD 2000 02 6034 76 27 71512 352 2098 48986 6
oBY 2391 02 11|34 75 28 3 28 4914 7
STD 2500 02 0134 75 217 719 |2 577 3 35 4919 7
oRg 2868 0l 80|34 73 27 79 3 54 4938 2
Sta. No, | Cost) Wire | Nansen THERMOMETERS
20 No.| Angle | Bottles | Protected Unprofect=d
Used | Accept Used | Accepted
1 15° 11 x 18 2 1
I 15° 1 17 16 s 3
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Consec., Sta., No, 21

SURFACE OBSERVATIONS

NODC DATE PGSITION SONIC, MAX.
REF, STATION - DEPTH SAMPLE
NO. Mo. | DAY | YEAR HOUR LATITUDE LONGITUDE UNCORRECTED| DEPYH
00599 0021 | 04 12 |1 1961 | 20 02 00's 077 53E 4846 09
WIND AIR TEMPERATURE cLoup SEA SWELL WATER
ST L LT HUMID: WEATHE vis,
IR. DRY ¥ WET ¥ TYPE[AMT.] DIR. | AMT. | DIR. [AMT. cOL.| TRANS.
Con( w2l 09 30 6] 26 7 Q2W=81-271 30 2 7
‘SUBSURFACE OBSERVATIONS
SAMPLE T °¢ 8% 0 ot T AD Omifl v
DEPTH (M) ¥ ¥
STD 0000 29 33 |34 95 21 94 |0 000 4 22 5057 6
oBg 0000 297 S231341TT.95 21 94 4 22 5057 6
OBg 0009 29 35 (34 96 21 94 LT3t 5058 4
STD 0010 29 35 134 96 21 94 |0 059 & T35 5058 4
oBq 0018 292349 T 21 96 4 28 5058 7
STD 0020 29 31|34 99 23—97 10 118 4 30 5058 9
0By 0027 29 24 |35 03 Q2 ®3! 4 34 5058 9
3TD 0030 29 16 |35 01 22 04 |0 176 4 34 5058 5
089 0046 28 68 (35 00 22 =19 & 24 5056 0
STD 0050 28" G352 .06 22 24 |0 290 e 26 5056 4
oRy 0069 2 TRSR2N3 5 W26 2267 4 45 50%2 1
STD 6075 27 G35+ 26 22 9110 423 4 07 5046 9
0By 0092 25 02135 27 237 =56 21 ran 5032 1
STD 0100 24 10|35 27 230 8laNe 385" 2l rd 5025% 2
0B 0138 Yo 98|35 26 | 24= 98 9. —8i6— ]899 TF, 7
STD 0150 18 ‘66|35 19 25 2710 709 25w 2147 4979 9
0oBY 0184 1S5S &I 28O, 25 94 Hea ) 4950 C
STD 0200 14 T52I67| 35 =0T 26 2010 825 1 88 4938 C
oB8g 0230 120 RHEN (35" =08 26 55 2515 4921 2
STD 0250 2= 05:35 05 26 64 [0 908 24 018 4916 6
oryg 0276 11 538" 04 2l65= 3, 1 96 4912 2
STD 0300 11 40 |3% 02 26 174 (|06 980 2 12 4912 0
0oBY 0350 11 0035 00 26 1719 PR 2.) 4910 3
STD 0400 10 34 (34 99 26 “ 90 =112 20519 4905 5
0BY 0437 09 93,34 98 26 97 2 14 4902 8
STD 0500 09 43|34 92 2.7, 14011 9232 2 LT 4900 2
oBg 0525 09 26134 91 =0 2 18 4899 6
STD 0600 08 88 |34 90 27 08 |1 346 1 8é 4899 &
08§ 0616 08 78 (34 90 21209 A T 180 4899 1
o8y 0709 08 08 (34 88 2HIES] S189 oL I:) 4895 9
STD 0800 Qs 577|314 | 49 G fu iy e b T 1 40 4894 9
oBg 0907 07 19 (34 95 N1 L2106 4896 6
Sta. No., | Cast] Wire | Nonsen THERMOMETERS
21 No.{ Angle | Bottles Protected Unprotected
Used [Accepted Used | Accepted
I 23° 11 20 19 2 1
o}l an 6 8 8 I 3
T T T T T [
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Consec. Sta, No. 22 SURFACE OBSERVATIONS

NODC DATE POSITION SONIC MAX.
REF. STATION DFPTH SAMPLE
NO. MO. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED) DEPTH

3 ’

00599 0022 | 04 13} 1961508 0l 00's| 077 53 € 4755 08

WIND anEmo,| aim | ARTEMPERRTURE |0 | | cloup SEA SWELL WATER
CET| [ s o i R e N N 7 R Yreeelanr| o, | amr. | om. JANT| - [coL] TRANS.
06 | 32 09 29 4| 26 7 02: |z Brj=6 |32 2 7ie=(0)0)f T 7 )53
SUBSURFACE OBSERVATIONS

SAMPLE T $%0 ot Zap Orm /i Vi
DEPTH (M) v v v v v v
STD 0000 29 32 |34 65 21 72 (0 000 4 25 5056 5
0BS§ 0060 AIF— AT S EN-EIE5 2 e /2 Gy, 25 5056 5
088 0009 29 3134 60 21 68 L==135 5056 9
STD 0010 29 31 |34 60 21 68 |0 061 4 36 5056 9
OBRS§ 0018 29 29 [34 60 21 69 4 a39) 5057 13
5TD 0020 29 29 |34 60 21 690 123 4 37 5057 4
0BSg 0027 29 29 {34 61 21 = 76 4 33 5057 8
STD 0030 29 27 [34 65 21 73 |0 184 G- 35 5058 0
0BSg 0044 295 _15.]34.¢ 82 21 9l 4 41 5058 6
sSTD 0050 29 04 |34 91 22 00 |0 303 4 41 5058 5
08g 00686 27" 18] |3'5RsteY: 22 £ 56 4 42 5051 3
STD 0075 26 02|35 18 23 18 |0 435 3 —83 5038 6
osg 0088 23 89135 26 23 -89 ez 5022 7
STD 0100 2 3557 5N HR 24 15 [0 542 AL SN 5017 6
OBS§ 0131 208 5w 35438 24 87 3 07 4998 7
STD 0150 18 46 35 132 25 42 [0 703 25 wE3) 4978 4
08S 0174 16 01 |35 24 REI 95 2 26 4955 4
STD 0200 1 3npn? 95|35 1S 26 3710 812 2= 21 4933 3
089 0219 12 2| YD 1T 268 4515 2=7 11 4922 5
STD 0250 T28=200413% =11 26 64 |0 892 1#l 199 4919 3
0By 0265 WeRR0SF 315 SH0 26 67 1 96 4918 1
STD 0300 11 B G 13807 26 6810 964 25 WO 4917 8
oBy 0326 ISIER6T78 3 SRS 2610l 2 03 4916 8
STD 0400 10 62 |35 02 26 881 100 1 94 4908 9
08§ 0410 TOER 50~ 3155 102 26 90 193 4908 1
0BY 0493 09 77 34 97 26 99 2 04 4904 1
STD 0500 Q9 70 (34 97 27 001 223 2—~M0") 4903 7
0BY 0579 09 02 [34 94 27 09 1 78 4900 0
STD 0600 08 89 {34 95 2T IS I3 35 ) 4TS 4899 7
08§ 0665 08 47 (34 97 27 20 1 &8 4898 5
STD 0800 07 61 {34 99 27 34 |1 530 2l 4895 8
OBY 0848 0d = 31"34+*99 27 239 1 26 4894 8

Sta. No. [ Cast | Wire | Nansen | THERMOMETERS

22 No, | Angle | Botties Protected Unprotected
Used [Accepted Used | Accepted

I 25° 1 20 19 2 1

II 39° 6 8 1 b 2

! ¥ § ! i 1
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Consec. Sta, No., 23

SURFACE OBSERVATIONS

NODC DATE POSITION SONIC MAX.
REF. STATION - DEPTH SAMPLE
NC. . Mo. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED| DEPTH
00599 0023 | 0« | 13| 1961] 18 | 00 00'N| 078 00'E 4663 | 24
WIND ANEMO., AIR AIR TEMPERATURE HUMID. . CLOUD SEA SWELL WATER
SPEED| DIR. Bl T DRY ¥ WETY Pry - T TYPE|AMT.| DIR: | AMT. DiR. |AMT. e COL.| TRANS
(0),] [ RE2TL 10 28 3| 26 7 o2l=8 =2 27 2 71 0G
SUBSURFACE OBSERVATIONS
SAMPLE T °¢ $% 0 ot TaD O ifi Ve
DEPTH (M) * *
STD 0000 29 1334 69 | 21 B1]0 000 | 06 | 5055 3
OBS 0000 29 13 [34 69 21 81 4 06 5055 3
08§ 0009 29 14 |34 67 21 59 4 22 5055 9
sTo 0010 29 14 (34 68 21 80 |0 060 4 22 5056 O
oBg 0018 29 1134 73 21 85 4 23 5056 4
STD 0020 29 10134 73 21 85[0 120 4 25 5056 5
08§ 0027 28 96 i34 72 21 89 4 28 5055 9
STD 0030 28 77134 74 728 RN 740 9aLtelle) 4 . ~27 5054 8
OBS 0045 27 81 i34 92 22 42 %~ 215 5049 4
STD 0050 27 61135 07 22 60[0 291 4 09 5048 7
oeq 0068 26 24 {35 40 23 28 3 72 5040 6
STD 0075 25 =21-1315 39 23 590 411 3. 45 5033 0
oBg 0091 23 01135 36 24 22 2 87 5015 9
STD 0100 21 99135 31 24 48 |0 509 2 46 5007 S
088 0137 18 00 (3% 19 25 44 1 45 4972 8
STD 0150 16 34 (35 19 25 B3 |0 652 1 8§52 4957 1
oBS 0183 13 44 |35 18 26 46 Je 68 4928 6
STD 0200 13 09135 15 26 51 |0 748 1} 75 4925 6
oBg 0230 12 54 (35 11 26 59 1 82 4921 2
STD 0250 12 1735 10 26 650 824 1 80 4918 2
oBg 0277 11 89 {35 09 26 70 Y A 4916 5
STD 0300 11 8835 08 26 690 896 17 74 | 4917 8
088 0304 11 88 {35 08 26 69 1 73 4918 0
0oBRg 0380 1} 7113% 06 26 71 1 84 4920 5
STD 0400 11526185 03 26 I WO 3T 1 91 4916 &4
0ag 0456 10 28 |34 99 26 92 1 92 4908 1
STD 0500 09 84 (35 00 27 001 165 1. 63 4905 5
oBg 0530 09 60|35 01 27 . 4018 1 49 4904 4
STD 0600 09 2735 05 2.0 1800 =9 T 1 36 4904 7
0oBg 0605 09 24 3% 05 27 14 1 35 4904 7
08§ 0757 08 39135 01} 27 24 1 07 4903 1
STD 0800 07 95 (35 00 27 3041 475 1503 4900 1
oBg 0509 07 14346 97 27 40 1 00 4896 2
STD 1000 07 10;34 94 27 381 654 1 14 4900 9
o8By 1138 06 78 34 91 27 40 1 35 4904 9
S$TD 1260 06 26 |34 90 27 46 |1 821 1 47 4901 8
STD 1500 04 26 (34 85 27 6612 030 1 99 4892 6
oBg 1531 04 1034 85 | 27 68 2 03 | 4892 2
OB3 1934 02 87134 82 27 78 2 48 4898 8
STD 2000 02 72§34 81 27 18 )2 290 255y, 4900 5
08g 2354 02 20|34 77 27 19 3 09 4913 8
Sta, No., | Cast | Wire | Nansen THERMOMETERS
23 No. [ Angle | Bottles [ Protected Unprotected
Accepted | Used | Accepted
I 15° 1 20 17 2 1
h8 Lo* n 17 15 € 2
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Consec. Sta. No. 24

SURFACE OBSERVATIONS

NODC

DATE

POSITION

SONIC

MAX.

REF. STATION DEPTH SAMPLE
NO. MO, DAY YEAR HOUR LATITUDE LONGITURE UNCORRECTED| DEPTH
00599 0024 | 04 | 14| 1961| 06 |00 se' N[ o078 01 E 4663 | 10
WIND AIR TEMPERATURE CLOUD SEA SWELL WATER
el onte HUMID- weaTHET vis.
SPEED DIR. DRY ¥ WET ¥ TYPE[AMT.| DIR. AMT. DIR. AMT, COL.| TRANS.
08 | 32 10 28 9 26 1 03 8] 8] 32 2 7 00 24
SUBSSRFACE OBSERVATIONS
SAMPLE T % $%0 ot Z AD O:m iN Vi
DEPTH (M) * * *
STD 0000 29 42 |34 65 21} 68 0 000 4 14 5057 2
089§ 0000 29 42 |34 65 21 68 4 14 5057 2
STD 0010 29 41 (34 64 21 68 |0 061 4 21 5057 8
oBg 0010 29 41 {34 64 21 58 4 21 5057 8
STD 0020 29 31 34 65 21 72501223 4 14 5057 7
0B§ 0020 29 1134 65 21 72 4 14 5057 7
sSTD 0030 29 23 |34 64 21 74 0 184 G 28 5057 7
OBY 0030 29 23 |34 64 21 74 4 28 5057 7
STD 0050 28 16 |34 92 22 3010 300 4 30 5052 2
0By 0050 28 16 [34 92 22 30 4 30 5082 2
STD 0075 25 99 |35 04 23 090 430 3 88 5037 9
oBg 0075 25 9935 04 23 09 358 5637 9
STD 0100 23 06|35 25 24 13 |0 538 2 52 5016 5
089 0100 23 06 (35 25 24 13 2 | Bé 5016 5
5TD 0150 18 6335 15 25 2510 704 1 38 4979 4
08§ 0150 18 63|35 15 25 25 1 38 4979 &
STD 0200 13 52135 13 26 41 |0 815 1 58 4930 3
0sS§ 0200 13 52 |35 'I38 26 41 1 58 4930 3
STD 0250 12 35i35 10 26 62 |0 895 1 64 4920 2
oRg 0250 12 35135 10 26 62 1 64 4920 2
57D 0300 11. 96135 -G8 26 6810 968 1 76 4918 7
0B§ 0300 11 96 {35 08 26 68 bl ) 4918 7
088 0398 11 06 {35 06 26 83 1 64 4914 1
STD 0400 11 04135 06 26 831 107 1 64 4913 9
089 0497 11 25#35 01 26 764 y L) 4921 9%
STD 0500 10 23|35 01 26 94 |1 234 i 58 4910 2
oBg 0597 09 53|35 02 211 W07 1 34 4907 6
STD 0600 09 5135 02 27 0711 352 1 33 4907 5
0B§ 0697 08 90|35 03 27 18 1 15 4902 9
oBS§ 0797 08 07 |3% 02 27 30 1 06 4901 5
STD 0800 08 05 (3% 02 27 301 557 1 08 4901 4
0B§ 0996 06 67 |34 98 27 47 1 20 4895 3
Sta. No. | Cast [ Wire | Nonsen | THERMOMETERS
2l No, | Angle { Bottles Protected Unprotected
LUsed [Accepted Used | Accepted
I S 11 20 20 2 1
11 k- 6 8 1 L 3
T T T T T
78
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Consec. Sta. Ko. 25

SURFACE OBSERVATIONS

NODC DATE POSITION SONIC MAX.
REF. | STATiON DEPTH | sAmMPLE
NO. MO, DAY YEAR HOUR LATITUDE LONGITUBE UNCORRECTED| DEPTH
00599 0025 | 04 | 14| 1961| 18 | 02 00'N| 077 57E 4297 | 10
WIND vewo.| a | AR TEMPERATURE | LE"HE cLouD SEA swew | WATER
seeep| or. | POT | PRESS [pavy | wery oy tvee{amt.] DR, | aMT. | DR [aMT]  [coL| TRans.
04 | 26 10 29 8| 25 6 02|81 3] 26 2 710
SUBSURFACE OBSERVATIONS
SAMFLE T % s%o o Zap CmIN Ve
DEPTH (M) ¥ ¥ A
STD 0000 29 63 4 03
0849 0000 29 63 |35 o08® | 21 934 4 03 5060 2*
sTD 0010 29 63134 89 21 79 4 15 5060 1
084 0010 29 63 |34 89 21" 879 4 15 5060 1
STD 0020 29 52 |34 92 21 85 4 20 5060 1
0BSg 0020 29 52 |34 92 21 85 - 4 20 5060 1
STD 0030 28 57134 79 22 07 4 25 5053 5
oBg 0030 28 57134 79 22 - 07 4 25 5053 5
STD 0050 28 22 {34 88 22 = 25 4 25 5052 5
osg 0050 28 22 |34 B8 22 25 4 25 5052 5
STD 0075 26 76|34 92 22 76 3 76 5043 3
0oB§ 0075 26 76 |34 92 22 76 3 76 5043 3
sSTD 0100 23 21 |34 96 23 86 2 38 5016 7
o8y 0100 23 21 |34 96 23 86 2 138 5016 7
STD 0150 17 10|34 98 25 49 0 .68 4963 9
oRs§ 0150 17 10|34 98 25 49 0 68 4963 9
STO 0200 13 41|35 08 26 3¢9 119 4928 9
0By 0200 13 41|35 08 26 39 A% 41,9 4928 9
STD 0250 12 24|35 00 26 56 N iy, 4918 3
oBg 0250 12 24135 00 26 56 1 87,9 4918 5
$TD 0300 11 36|38 04 26 176 1+ L 1SR 4911 6
0osg 0300 11 3635 04 26 76 1 92 4911 6
08 03298 11 21 |35 02 26 79 1k 0 4914 3
ST 0400 11 091i3% 02 26 79 1 90 4914 4
0BY 0496 10 38|35 05 26 94 0 96 4911 9
sSTD 0500 10 3735 05 26 95 0o 97 4912 ©
oBg 05896 09 79138 02 2, L 0 1 05 4910 7
STD 0600 09 74|38 02 27 03 1= 013 4910 3
088 0695 08 6935 02 27 20 0o 78 4903 2
08y 0794 07 87|34 99 27==39 0 95 4898 7
STD 0800 07 8334 99 .o A | 0 96 4898 6
088 0993 06 67 (34 93 27 43 1. 08 4895 0
Sta. No. [ Cust] Wire | Nansen THERMOMETERS
25 No.| Angla| Bottles | Protected Unprotected
Used JAccepted Used | Accept
I 0° 11 20 19 2 1
II 2° [ 8 3 b 2

b e P



Consec. Sta. No. 26 SURFACE OBSERVATIONS
NopC DATE POSITION SONIC MAX.
REF. STATION DEPTH SAMPLE
NO. MO. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED| DEPTH
00599 0026 | 04 | 15| 1961 | 02 | 03  ‘06’N| 077 S3'E 3292 | 29
WIND ANEMO. AIR AlR TEMPERATURE HUMID- LNEATHE cLouo SEA SWELL b WATER
SPEED DIR. Lo ERESS DRY ¥ WET ¥ (i : TYPEJAMT.| DIR. AMT. DIR. AMT, : COL.[ TRANS.
04 | 322 09 30 01 26 1 01 9} 8| 32 2 710 23
SUBSURFACE OBSERVATIONS
SAMPLE Ti%¢ §% 0 oy Z AD OmiN \{3
DEPTH (M) * *
sTD 0000 29 50134 92 21 86 |0 coOO & 18 5058 7
ogy 0000 29 50 (34 92 21 86 4 15 5058 7
STD 0010 29 48 {34 91 21 86 |0 060 4 26 5059 2
o89q 0010 29 48 (34 9] 21 86 4 26 5089 2
STD 0020 29 48 34 91 21 86 (0 119 4 21 5059 8
oBg 0020 29 48 34 91 21 86 4 21 5059 8
STD 0030 29 41 34 93 21 890 179 4 30 5060 0
‘0OB§ 0030 29 41 |34 93 21 89 4 130 5060 0
STD 0050 _. 28 49 135 03 22 28 |0 294 4 138 5055 0
0Bg 0050 28 49 {35 03 22 28 4 38 5055 0
STD 0075 26 5C |35 22 23 06 |0 425 4 16 5042 &
0Bg 0075 26 50 3% 22 23 06 4 16 5042 &4
STD 0100 25 64 (35 27 23 37|0 542 3 « 32 5037 5
0oBg 0100 25 64 |35 27 23 37 3132 5037 5
5TD 0150 15 21 (35 02 25 96 (0 709 0 83 4944 9
osq 0150 15 21 13% 0z 25 96 0 83 4944 9
STD 0200 13 4135 06 26 37 |0 804 0 80 4928 8
0Bg 0200 13 41 {35 06 26 137 0 80 4928 8
STD 0250 12 76 35 10 26 54 |0 886 1 44 4924 8
0osg 0250 12 76 (35 10 26 54 1 44 4924 8
STD 0300 11 67 i35 09 26 T4 |0 960 1 34 4915 4
0oBS§ 0300 11 67135 09 26 T4 1 34 4915 4
oBg 0291 11 0235 07 26 85 1 34 4913 2
sSTD 0400 10 97 |35 07 26 851 095 1 29 4913 2
OBY 0488 10 43 (35 09 26 97 0 96 4912 1
STD 0500 10 35|35 09 26 9811 219 0 96 4911 9
0oBg 0586 09 67|35 06 27 07 0 8% 4908 8
STD 0600 09 50|35 06 27 10 |1 334 0 84 4907 6
0oBS 0684 08 67 35 03 27 21 0 67 4902 3
oBg 0782 08 1935 00 27 27 O%=78 4902 0
STD 0800 08 06 (34 99 27 281 538 0 78 4901 5
opg 0978 06 85|34 94 27 41 b U U 4896 4
STO 1000 06 71 (34 94 27 431 714 1 1.7 4895 9
0oBS 1173 05 69 (34 91 27 54 1 49 4892 7
5T0 1200 05 57 (34 90 27 551 865 1182 4892 7
0BY 1467 04 43 |34 86 27 65 1 68 4893 0
STD 1500 04 29 |34 85 27 66 {2 059 193 4893 0
08g 1956 02 82|34 80 27 16 2 63 4899 3
STD 2000 02 74|34 80 27 7742 323 2 T4 4900 8
083 2446 02 08|34 78 27 81 3 138 4917 6
sTD 2500 02 02|34 78 27 8212 541 3 34 4919 9
o898 2936 01 76 |34 75 27 81 3 00 4941 8
|
Sta. No, | Cast| Wire } Nansen THERMOMETERS
26 No.| Angle | Bottles Protected Unprotected
Used | Accept Used | Accepte
3 2° 11 20 18 2 1
11 1< 1 17 LS 5 3




-t

Consec. Sta. No. 27 SURFACE OBSERVATIONS

NODC DATE . POSITION SONIC MAX.
REF. STATION — DEPTH SAMPLE
NC. MO. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED| DEPTH

00599 0027 | 04 | 15| 1961 | 14 | 03 50'N] 078 o01'E 3127 | 28

WIND AIR TEMPERATURE ¢] CLOUD SEA SWELL WATER

ANEMO.| AIR HUMID-
WEATHE viS.
speen| om. | T 1 FRESS [onvy | wery 15 TYPE[AMT.I DIR. | AMT. | DIR. [AMT. COL.{ TRANS.
05 | 29 08 36 6| 26 1 02i8f2] 30 2 71 00

SUBSURFACE OBSERVATIONS

SAMPLE Sty s$%o ot - TAD CrmiN A{]

DEPTH (M) ¥ v i ¥

STD 0000 29 68 134 47 21 46 [0 000 06 5058
08§ 0000 29 68 [34 47 21 46 06 5058
oBq 0009 29 66 {34 47 20 AT . 15 5058
STD 0010 29 65 34 54 21 52 |0 063 16 5059
o8y 0018 29 54 |34 91 21 84 23 5060
STD 0020 29 48|34 91 21 8610 125 23 5059
oBg 0027 29 32|36 91 211 9] 23 5059
STD 0030 29" 31134 ' ol 21 910 184 23 5059
0BY 0045 29 22|34 92 21 95 23 5059
$TD 0050 29 14 34 93 21 9910 302 24 5059
i 0Bg 0068 28 86 34 97 22 wls] 26 5058
STD 0075 28 42| 35TS 05 22 32 |0 445 19 5056
ogg 0091 26 97|35 18 22 88 83 5046
STD 0100 25 30|35 15 213+ 5810 15,71 13 5034
oBg 0136 19 67 (35 08 24 93 25 4988
STD 0150 17 92|35 08 25 3710 751 06 4972
08§ 0181 15 01|35 09 26 06 91 4964
570 0200 14, ~1:5512:8 (2} 26 26 |0 864 10 4937
oBg 0226 1308 181357 13 26 48 33 4928
STD 0250 120 £56) [318'< 413 26 60 (0 947 52 4922

61 4918
48 4917
18 4912
06 4907

oBg 0271 12 10135 12 26 68
STD 0300 11 87 |85 510 26 71 ]1 020
oBg 0372 11 0635 08 26 85
STD 0400 10 5035 08 26« 95 11 152

0BS 0465 09 53|35 08 2« B 86 4900
STD 0500 09 4635 08 27 13 |1 265 85 4901

opg 0558 09 74%35 07 27 07% 80 4908 01
STO 0600 09 41|35 07 20 TI5ASESTL 71 4906

63 4906
58 4903
67 4900
89 4895
01 4894
22 4892
36 4850
72 4888

0oBg 0651 09 1735 06 27 16
OBY 0745 08 4335 04 27 26
STD 0800 07 9735 03 200" 32 115689,
0Bg 0934 06 9734 99 27 44
STD 1000 06 57134 97 27 47 |1 736
oBg 1122 05 8634 94 27 54
STD 1200 05 4034 92 27 591 879
08S 1406 04 35|34 88 27 68

WNRNNNMHMN SN0 OO0000O N FMRRMH PO RLWE SRR RE SRR D
RPRLONPRENCOCRORMONONOCONNOROVP=EDHUWLBUNEFORHOSS

STD 1500 04 0134 87 27 7012 059 90 4889
0BS§ 1880 02 94|34 82 QL7 i, 45 4896
STD 2000 02 76|34 81 27 782 309 54 4901
oBg 2358 02 29[34 79 27 80 80 4915
§$TD 2500 02 12134 78 27 8112 529 91 4921
0BS 2836 0N - TT 3% | I 27 83 17 4936
Sta. No, [ Cost[ Wire | Namsen THERMOMETERS
27 No. | Angle | Bottles Protected Unprotected
Used |Accepted Used | Accepted
1] 20° n 20 19 2 1
i1 | 3° 1 17 16 5 2

81




Consec. Sta. No. 28 SUREACE OBSERVATIONS -
¢ e
Ner | stamion i T iz beetn | sampie
LR MO, DAY | YEAR HOUR LATITUDE LONGITUDE UNCORRECTED] DEPTH
‘00599 0028 | 04 221 1961 ] 02 08° 00'N| 069 46’ E 4572 28 =
WIND AIR TEMPERATURE cLouD SEA SWELL WATER
ANEMO. AIR HUMID-
WEATHE viS.
sreen| com. | 7T | PRESS | opvy | wery | VY TyeolamT.) o | aMT. | DIR. [AMT. coL.| TRANS.
05 28_[ 09 29 4| 25 2 02| 8| 4] 28 2 7({0Q 28
SUBSURFACE OBSERVATIONS
SAMPLE T oe 3% 0 A zao OimiN Vi
DEPTH (M} ¥ ¥ ¥ ¥ v ¥
STD 0000 29 71 (35 04 21 88 |0 000 17 5060
ogy 0009 29 7135 04 21 88 ¥ 17 5060
sTD 0010 29 7235 04 21 87 0 060 31 5061

31 5061
22 5062

org 0010 29 72 |35 04 218657
089 0019 29 | 78 |25 K128 IR21-3592

ST 0020 29 T4 (35 17 21 96 {0 119 26 5062
oBS§ 0029 29 36 (35 46 22 31 80 5061
STD 0030 29 _3& 1357 150 22 35 |0 176 52 5061
08g 0049 28 57135 87 22 88 I 56 5058
STD 0050 28 57 35982 22 84 |0 281 53 5058
oB§ 0074 26 78 |35 10 22 88 82 5044
STD 0075 26 50|35 %1 22 98 (0 406 68 5042
osg 0098 217 37 |357 3] 24 65 15 5002
STO 0100 21 26135 30 24 670 509 14 5001 4
oBg 0148 18 28 i35 09 25 29 80 4975
STD 0150 18 10|35 - 09 25 . 3340 689 78 4974
0Bg 0197 14 73 |35 =106 26 10 41 4942
STO 0200 14 6135 07 26 13805775 41 4941 4
0Bg 0246 13, 420 [35"F 12 26 53 38 4929 o
ST 0250 13 16 (35, 21 26 54 (0 863 29 4929
088 0296 k2 TI5TEh 19 26 61 43 4927
S$TD 0300 12 74 (35 19 26 61 (0 940 43 4927

45 4925
59 4914

OBY 0363 12" 1935521 26, .18
§TD 0400 13 | (03135 18 25 9311 078

0Rg 0453 09 9935 15 2kl 408 68 4905
STD 0500 09= 931 IBENINS 27 Lo K93 60 4907
0Bg 0544 09 88|35 14 287 10 55 4909
SiD 0600 09 48|35 12 27 151 300 54 4907
0Bg 0635 09 , 25:|3l55 Wi 27 18 53 4906
08g 0725 08 7135 10 27 26 55 4905

638 4905
85 4503
985 4899
07 4896
19 4901
46 4907

ST 0800 08 36 (35 06 27 29 |1 49S
0Bg 0912 07+ 71 |35 o1 2.7 =138
STD 1000 06 93 (346 99 27 44 |1 674
oRg 1104 06 26|34 96 20 . "5t
STD 1200 06 2334 94 27 S=505 1 s830
oBg 1388 05 87134 91 27— B2

VWNNVNNRERREMEROOOO00000000000000000MHLLERPIEIDD P
H“UWOOWHRIWVOBWBPBOHPNFHWBOINOTO DS Y~ OO0 LLEVLVVWWRO

STD 1500 0% 0334 87 | 27 59 |2 048 73 | 4903
0BY 1870 03 0434 79 | 27 74 45 | 4897
STD 2000 02 8034 79 | 27 762 338 61 | 4901
omg 2350 02 383" 7t AT 94 | 4914
sTD 2500 02 1234 77 | 27 802 564 o4 | 4921
oBg 2832 01 87 3e Tar L2t sTe 19 | 4937
Sta. No, | Cast | Wire | Nansen THERMOMETERS
No. | Angle | Bottles Protected Unprotacted
28 Used [Accepted | Used | Accepted
B g 95 1, 20 20 2 0 i
IT | 25° 1 17 17 '3 2
i ] T 1 i t .
82 =




Consec, Sta. No, 29 SURFACE OBSERVATIONS

NODC _ DATE POSITION SONIC MAX,
REF, STATION p— DEPTH SAMPLE
» -NO. MO. DAY YEAR HOUR | . LATITUDE LONGITUDE UNCORRECTED| DEPTH

00599 0029 | 04 | 23| 1961 | 12 08 O00'N| 057 08'E 4023 | 29

WIND AR TEMPERATURE cLouvo SEA SWELL WATER

ANEMO.[ AIR HUMID.

WEATHEF vis.
speep| om. | ST | TRESS [oppvy | wery i) TYPE[AMT.| DIR. | AMT. | DIR. |AMT. COL.| TRANS.
0z ; 27 08 307 | 25 O 03| 82| 00 0 7100 25

SUBSURFACE OBSERVATIONS

SAMPLE T % s%0 ot Y Oim /i Ve

DEPTH (M) * * * * * *

STD 0000 29 5735 00 | 21 890 000 |4 12 | 5059 8
oy 0000 29 5735 00 | 21 89 4 12 | 5059 5
STD 0010 29 56136 99 |21 890 059 |4 25 | 5060 O
oy 0010 29 56134 99 |21 89 4 25 | 5060 0
085 0019 29 49135 a1 21 93 4 26 | %5060 1
STD 0020 29 49135 02 |21 940 119 |4 26 | 5060 2
QBY 0028 29 4535 14 | 22 04 4 29 | 5080 8
STO 0030 29 3335 17 22 100 177 |4 32 | 5060 2
0BY 0047 28 42135 138 | 22 56 4 45 | 5055 5
STD 0050 28 3935 42 |22 600 287 |4 44 | 5058 &
0o8g 0072 27 42135 66 | 23 10 4 35 | 5050 7
STD 0075 27 10|35 68 | 23 220 412 {4 13 | 5048 S
osg 0095 25 0635 74 | 23 90 2 86 | 5034 2
STD 0100 26 6735 72 | 24 01]0 820 [2 62 | 5031 4
0oBg 0143 20 9035 5% | 24 96 1 28 | 5001 &
STD 0150 19 94|35 50 | 25 1810 69C (1 30 | #4992 ¢
ong 0191 15 871035 29 | 26 02 1 41 | 4955 2
sSTD 0200 15 62135 28 | 26 070 812 1 4% | 4983 1
08g 0238 14 45135 25 | 26 30 1 55 | 4943 0
STD 0250 13 9435 24 | 26 400 904 |1 54 | 4938 2
oBg 0286 12, 71 (s 22 [ =26 68 1 49 | 4926 8
STD 0300 12 5135 23 | 26 690 983 |1 46 | 492% 4
osg 0385 11 %235 23 | 26 88 1 23 | 4919 2
STD 0400 11 41135 24 | 26 91(1 118 1 18 | 4918 9
0BY 0480 10 92135 28 | 27 03 0 91 | 4918 2
STD 0500 10 84135 28 | 27 o041 238 [0 82 | 4918 &
oRg 0575 10 50(3% 27 | 27 09 0 62 | 4918 8
STD 0600 10 37135 28 27 131 349 |0 65 | 4918 8
OBY 0670 10 00135 29 | 27 20 0 68 | 4918 &
0Bg 0766 09 5035 29 | 27 28 0 63 | 4918 3
STOD 0800 09 22|35 27 27" 31 )1 551 0 65 4916 9
oBg 0957 07 9835 19 | 27 4% 0 7% | 4910 6
STO 1090 07 6635 17 | 27 481 723 [0 78 | 4909 O
0BY 1148 06 64 (35 10 | 27 57 0 94 | 4904 B
STD 1200 06 32135 07 | 27 59|1 870 {1 03 | 4503 3
oBq 1436 06 77434 96 | 27 44 $ 1 46 | 4922 61
STD 1500 04 6934 94 | 27 682 061 1 63 | 4898 8
084 1916 03 1234 83 | 27 76 2 47 | 4901 3
STD 2000 02 9434 83 | 27 7812 323 |2 53 | 4903 7
oBY 2402 02 29{34 82 | 27 83 2 81 | 4918 2
sTO 2500 02 1834 81 | 27 832 541 2 87 | 4922 &
3 6

0By 2892 01 92134 77 27 82 11 4941

Sta. No. [ Cast | Wire | Namen THERMOMETERS
29 No. [ Angle | Bottles [~ Protected Unprotected
Used |Accepted Used | Accepted
I 2°f 1 20 17 2 0
II 19°] 1 17 17 s 2
1 T K3} [] H ]
83

E T o SR




Consec. Sta, No., 30

SURFACE OBSERVATIONS

NODC DATE POSITION SONIC MAX._
REF. | STATION DEPTH | SAMPLE
NO. MO. DAY YEAR HOUR LATITUDE LONGITUJE UNCORRECTED| DEPTH
00599 0030 | 04 25} 1961 | 09 12° O00'N|f 054 00'E 0750 07
WIND ANEMO. AIR AIR TEMPERATURE HUMID- cLouD SEA SWELL WATER
seen] oir | HST- L PRESS b nevy | werw | 7Y R B B L Bis+ TAWT, S (oo s,
00| 00 12 30 0} 24 4 ql 1 2| 00 0 sl O 27
I
SUBSURFACE {DBSERVATIONs
SAMPLE To¢ %0 ot - zap Oimift v
DEPTH (M) v V ¥ v
STD 0000 29 57 136 24 22 820 o000 =0 5063 7.
oRg 0000 29 57 (36 24 22 82 3 70 5063 7
STOD 0010 28 96 {36 29 23 0710 049 4 16 5060 2
oBg 0010 28 96 136 29 243 o n ONTH 4 16 5060 2
sTD 0020 28 72 |36 28 23 14 |0 097 4 14 5059 1
OBy 0020 28 72 |36 28 23 14 4 14 5059 1
STD 0030 28 26 |36 33 23 33 (0 144 4 28 5056 6
oBg 0030 28 26 |36 33 23 33 4 28 5056 6
STO 0050 27 82 |36 29 23 44 |0 234 4 30 5054 &
OBg 0050 27 O05%36 29 23 694 4 930 5048 8"
STD 0075 27 27136 13 23 5010 345 338 5051 &4
OB§ 0075 27 27 {36 13 23 S50 3. 38 5051 &
STD 0lo00 24 20|35 99 24 35 0 446 2 "3 5028 5
ORY 0100 24 20 (35 99 24 35 2AN0;3 5028 5
STD 0150 19 15 (35 59 25 45 (0 601 e 07 4986 0
oBg 0150 19 15|35 59 25 45 1 07 4986 0
STD 0200 16 57|35 56 26 0610 717 0 52 4963 8
oBg 0200 16 =57 3857 56 26 06 0 52 4963 8
STD 0250 15 4 035|135 57 26 420 809 0 45 4951 O
oBg 0250 15 0335 57 26 42 0 45 49%1 0
sTO 0300 14 53 {35 60 26 550 891 0 42 4948 8
oBg 0300 14F ‘53135460 26 L A5 0 42 4948 8
ORY 0399 P33 1SSt =57 26 813 0 36 4939 §
sSTD 0400 13 12 {35 57 26 83|1 037 0 36 4939 &4
088§ 0498 12 0935 58 27 04 0 35 4933 8
sTO 0500 Y2 0835 58 27 Q4 (1 162 0 35 4933 8
oBY 0598 11 47 |35 57 27 15 0 136 4932 6
STH 0600 11 46 |35 57 2Tt 15U 273 0 36 4932 &
0BY 0698 10 89|35 55 27 24 0 35 4931 8
088 0736 10 63 |35 54 27 28 0 43 4931 0
Sta, No, { Cast |Wire | Nansen THERMOMETERS
% No, | Angle | Bottles Protected Unprotected
Used [Accepted Used | Accepted
EETERT 20 | 19 2 2
II 5° s 7 6 3 0




1y{-¥1 ONVIDOAYN °!

BISSOAL T SIIM HoYiny 7

1961 Ui (6/Z-3OVM) ANIMISYI
298N Aq uBe3() UoIpU| 3y Ul

uxo) suoolg d1ydosbounady Iy

GNIMiSY 298N - sdiys ~
upad(y udipuf « AydoBouned(y *
AydosBounas(y - uosd(Q) UBIPY] *

171~¥1 ONVIDOAVN

RSSO Y SILM oginY

1961 Ul (6£2-9OVM) ONIMISY3
D98N Aq upedgy udipuy ayy U
uD| suoiiosg d1ydoBounad) el

GNIMISYI DDD5N = sdiys
uoadQ) uoipu| - AydosBounad
AydosBounady - ubea() UDIpY|

—_—

y
A
L

P {5 ———

* SUoLIOIS O Y

104 DJOP 21ydoiBoUDeI0 JO UOHD|NGD} D SUIDIUOD

v xipuaddw *pansoow asam1940] BuLRYOS dodp

§o wdap pup Asuesodsuns) *pajuasaxd 9.0 saAND

Aquyos 2xnsedwa) pup sydnl UOHNQIUSIP |DI1LA

Pa3o9|as A115012A punos puo ‘UeBAxo paAjossIp 4O

014050 36DV ‘usBixo paajossip ‘(i-ousbis)

Aysuap *Aquyjos ‘3xnpsadway Jo sa|1josd uolnqLUSIP

|DOLUBA " PUSRTAIP B1 UDIDQ UD;puj Jo AydoBo

—uBd() *PIPN|OUY DID 5313UL0S PUD $3.0DISdWAY

9204305 0IG PAY “34¥S NoZl O 300 NeB WO

puo ‘ubipiew 3,8/ oyi ‘|oyRd §,7¢ vy Buol

-0 uPOy P1BM TUOLDISDI|OLSNY JO 4SO Bulig

‘1961 vl 224Uy woly 9Bokoa uinyas o Buring

ANIMISYI DDISN Aq uBed() udlpu| By} ut udyoL
su0130)s 21ydoBOUDIIC QF JO SI|NSAI SIDIUC))

*(1yL-31) *21904 | 5By gz Buipapduy dyg
€961 4990120 ‘1961 NI (6£Z-89YMW
ANIMISYI D950 A8 NYIDO0 NVION! 3HL

NI NIXVL SNOILVIS DIHIVIOONYID0
931330 31ydoiBounad) |BABN *§ N

* SUOHDIS O SY4
04 08P 31ydoBOUBIDO JO LOYE|NGD) B KIDOD

v Xipuaddy °painsosw siam ko] Buiseyods dasp

40 yidep puo Adueodsuniy *pauesaxd 910 SAIND
Apuijos axyoredway puo 5ydoiB uolNGIUSIP |DI14IRA
PoiIn3]as 243190|9A punos puo ‘usBAxo psAjossip jo
udyjbunios wBouadIed ‘uabixo paAjossIp .ATEBE
Apsuap ‘Augjos ‘9.0 psadway Jo s@j1josd uounqiusip
|0211a A " pessnosip i UDIDQ upIpuy jo Aydosbo
=uDad() *PIPN|DUL AID SIYIUL|DS PuUD SPun0IBdWY
29DINS DIG PIY 3,75 NeZl 4 300 NoB WoY
puo ‘ubiplew 3,8/ s ‘jojjord g 2¢ ay Guoy
-0 USND} B1OM SUOHDIS"DIDLSNY JO ISOM Buiymyg
*1961 U1 2udI0uy woy 96040A unias o Buysnp
ANIMLSYE DDISN 4q uoadQ udtpuf dy3 Ul UYOY
suoyoys d1ydniBounado (IF JO SINSRL SUIRIUOTY

*(1yi-¥4) "1904 | “*sBy gz Butpoyou; *d yg
*E961 4990120 ‘1961 NI (6L2-9DYM
ANIMISYI D9SN A NVIDO NVIONE 3HL

NI NINVL SNOILVIS DIHIVIOONYIDO
021330 214doBoUDI [PABN] S N

e e o o T

IPE-EL ONYIZ0AYH ©!

sjmaI| " ML, gy

1560 ¥ (AT-ROYM) OMIMLSYE
0OEN Ay ey vogan By )

uaye) mmymig spEeoweng =]

OIMLTYE D05 -~ WNE T
soear) wnpuy - SydaBocnaan ©
E = uSaaQ) W@y

L¥i-¥L ONYIDOAYN

o iand) B VT AN Tl

“1pal 1 (AZZ-ROvM) OMIMISYS
OGN Aq uBeDy uB i $i U2

i) meopyg siggloBeunesey i) C

AMIMISY 2006 - wigg °
umny mgpe) - Ligdoallouteary
Ayinfeuneiry - WD) Uepe|

-t

-~ ™

* suolDIs OF

&) eyop nBoseno o w0He|NRL © $uIDUO

y *pusddy - pammis sme mdng Supeyox deap

9 e pue A ouseiiig “pamataxd 2.0 s2AMD

Ay mungosdny pun fagol uoHEQLUSIP [D1A

pagsaqes Uipsoyes puncs pus “usliixo peajossip O

v grunyos e ‘uslien peajossip *(-oubis)

Ajsmmp *Aymuypon ‘e msidema; jo e 10ud us|Nq|LUSE

[B31ammy,  pannotp 1) UOa() Wemply jo Lyeubo

=uBESE) PR IUL 40 N0 pun R g Dk

acognt 0o By~ 1,05 M,Z1 O T4 MBS

pun “usipiae 3,5/ Wi (el 52T sy o)

b weyE ssas w0 o oy jo e Benig

CPE] A S SSy ey aBedas ungss o Bunp

QHIMISYE JD105N g angy epu) By by SRR
e gy Dyugie Souess O §3 | RS

*[iwi~HL) “ % | "By g7 Dupajouy *d pg
posl =0 198l NI ME-EDYM)
OrIMISYE 200N AR MY ID0 NYIONI ML

M WYL BIOILYIS HHAYEDOMYIDD
a3y IpydauBioucany (Bamy T N

" s O *Y

) Bimp 1yEaSoutens jo B0)S(D) B RIEH0Y

o uzpokity  PIAMoeS s SAo| Buiseds deap

i g pus Loumsnan g .1-_!_!-[ G ERAIND

Lty (o manimsmchusy pus el usqInglEp (B311A

Pouaeje L d0)Re puncs put il paagoEp §O

woypan g el Cusbicn pasjomip #{4-muabss)

Ly “Ajiipne fauncaadung (o w0 uSynglisp

[eniing, * paanag b Dady w0 Lypobo

cuDEIEy CPEPAITN] B8 18NLT PO SengnIadu)

2304008 DIG PAY * 3,05 NoZl OF 1404 No8 W0

puo ‘uDipLIBw 1,87 341 “|9}|08d SZE P Suo|

=0 UINDY Bi10Mm oo ooy o s Bunioig

“196L ! 1Dy WOl sBoAoa usnyss 0 Bupnp

ONIMISYE DODSN Aq usadQ UBIPY) By) Ut UaRDY
su01 D8 1ydoBOUDEdC OF JO 54|NIVI IIBUCT

“(p1-yl) *21aes | 7 9By g7 Bupajour *d v
*£961 209020 ‘1961 NI (62-8OYM
QNIMISY 298N A9 NVIDO NVIONI 3HL

NI NDIVL SNOHYIS DIHVIOONYID0
#3150 1ydoBouned [PABN S

e T




L¥1-¥1 ONVIDOAVYN

RIsRIL Y SIM doginy ©

"1961 Ul (6£2-89YM) ANIMISY3
2925N A9 ub3sgy uoipuy sy uy

U suoipig u_iusocuouo TP Y

GNIMLSY3 39050 - sdiys *
ue9dQ upjpuf - Aydobouvesy *
AydoiBounesgy ~ uoaagy uolpu] *

171-¥1 ONVIDOAVYN

I Y s oy ¢

1961 U1 (6£2-8OYM) ONIMLISYI
29250 Aq uea3 uoipul Syy uy

ue] suonioig djydoBousasy ey *

QANIMLSYI 29080 - sdiys *
uoddCy upipu| - AydoBounasy *

i

AydpiBounasg - woso(y uoipu)

~ ™

“suoysoss g oy

10} PIop 21ydoaBoUNIIC JO LOIID|NGDE D WIDHUD

¥ xipuaddy * painsoow a,om 1840| Bu11e}i02s dasp

40 Yidap puo Aousrodwios; *paussext oo seANd
Ayuies 2a04050dway puo 2sydosB UCLINGIUSIP 01434
P#i59[3s 141100|9A punos pup ‘usBAxo paajosip jo
uo1ypinios eboyuasiad ‘uabixo PIA[OSSIP ATS&E
Ayysusp *Ajpuyjos ‘ounipiaduie) jo se)youd uoungqrsIp

DO *pIssnsip $1 UDIDQ) UDIPU] Jo Aydo.Bo’

-UBI3Q) *PIPN|IUI 310 $81}IUN[OS Puo s3syDIsdwey
9304108 DIG P3Y " 3475 Nell O 3502 NoB WY
puo ‘ubipiiew 3,9/ i ‘|8|joid §,7¢ sy Buoy

~0 UPND; BIaM $uOYOIsDIOLSHY JO Jsam Bulyg
1961 u! 21:904uy woyy ¥Bokoa wniau o Buyinp

GNIMLSYE DDI5N Aq uoed(y udtpu) Byy bt uaxoy

suoLIDys 5iydosBounaso gF JO si|NsaL suID4UOD)

*(Lyt-¥1) * 91904 | “*sBy gz Buipnjouy ‘*d yg
"E961 4990100 ‘1961 NI (822-8OYM)
GNIMISYE 295N AS NY3DO NVIAGNI 3HL

NI N3XVL SNOILY1S JIHVIOONVYID0
22440 1ydoiBousad [BAON *§ N

*SUOLIDYS OF BY4

404 04op d1ydosBounado jo uoO|NGD} D KDL

V xipuaddy °paunsoaw eiama4o| Buieyods deap

40 yidap puo »ocobaaco._.— *paesaxd 210 s>

Aput|es ainyosedwa; pud fsydosb uoynqiLstp [LETRETTN

P2499)9s 24319043A punos puo ‘uebAxo paajossip Jo

uo}ounjos 36! 18d ‘uaBAxo paajossip *(s-ousbis)

Aususp ‘Ayunjos ‘aunjoiadwey jo 531330 uoungLsIp

IP2B A * pIsnOsip 1 uRSdQ) UBIpu) Jo AydoBo

~UD32() *POPA|IU| 21D $31}11U1|DS PUD $Rnj0INdWS|

990405 P3G PAY * 3o ¥G NoZl 04 Jo04 NoB WOl

pue ‘uripiiaw 3,9/ 9yy ‘|ojjouod .z ayi Buoy

=0 U0} 919M 5U01I04S Dy DIsNY JO I Burisog

“1961 Ul 220Uy woy eBokoA uingal o Bung

GNIMISYI D9SN Aq upedQ udtpuy Sy Uy UwxDY
SUOHIRIS D1ydoIBOUDEZO (f O S4{NSAS SuIBIUOD)

*(Lp1-¥1) 21904 | “* 3By oz Buppajou) ‘*d yg
‘€961 1992420 ‘1961 NI (6Z-9OYM)
ANIMLSYI 29051 Af NVIDO NVIANI 3HL

NI NINVL SNOIIVIS JIHAVIOONYII0
3330 214ydesBounady jEAoN *§ *n

171-31 ONYIDOAYN °t

MISEBIL " SIIM 0Ny °y

"I98 Wl LAT-RDYM RISV
205N b e uDipu By) o)

umyn | meopeyg ppniloucany ejii) °

OMIMLISYE 29060 - uiyg °
STy LDiE| - ...i!&.a...nlu.u o
AydasSouseay - uesagy unipuj

L71-¥1 ONYIDOAVN

O3] Y HIM oYY

191 Vi (AZ-RDVM OMIMLSYE
2005 Ay wmeogy mipu) Sy U

uaxe) ooy dydindioumesyy ey

CGHIMLEYE 2009 - Hig °
o) wogme - Agdosounecsy
AsglnBiounasry - ey wguy

- 0N m

&1

ST e

- mai i O 94

204 0O DiydubmuEan ) 3| BN O U0

v xipusddy - pamsoes s sdo By doap
40 yidop puo Auemdsimy) *pajussan wam AND
A3301108 2u040s0dws) puUO !sydosll Ly gLaEP [T31HAA
pasosjas Ay13018A puncs puts ‘usllins paajessip Jo
votioun o8 9Bojusdsad *uellxn pasjomip ‘(-ouwlis)

Ansuap ‘Apuijos ‘anioseduay jo sayyaad UOLINGLISIP

{D3pusp ~pamnsip 5| uoesgy gy jo Aydobo
-UDBD() *PSPA|IUL 8D SBLHIU[jEE P SII0ICWR]
930408 035 POY 395 Nl 2 00 Mo ¥4
puo ‘ubiprisw 3,8/ sy ‘|ejjumd §,Z¢ oy} Buoy
-0 USNOY D1om SUOYIDYS‘BI|RISNY JO 1M Bulioig
1961 Ut 242Uy woy dBokas uanids d Bupnp
ONIMISYI DSDSN Aq vasd( uoipuj By} U} uaxDy
SU01I04S I1YdoBOUDEID () §O $1|MEII SUIOWOD)

*(Lr1-31) *2190¢ | *"sBy 67 Buipnjauy “*d yg
TE961 49900 ‘1961 Ni {6.2-89YM)
ANIALSYI D98N A8 NYIDO NVIGNI IHL

NI N3XV1 SNOILVLS DIHIYEOONYID0
#2150 214doBouseIQ PABN °§ N

WS I S

A DOp TSI D U R S| B RBuD D

¥ wipusddy * pasiosu e iy Buuageos deep
40 qudep pen DU mdini| PR B AR
Ay o mnphasduiy pus adnall UGS [B3)0
piawm Ay 0)es punon pue “usfides paagoup o
woypainm efomeiad ‘uslion pesjowp |- ol

Apmamp Tdpunges *sengneedesy j0 530 US| INGINIR

|O3zamp, " pamanduEn € SO0 D) O dydoulie
~UDEILY CPAEN| ) B0 EEW||0E PUD ERnEEdueg
#0400 PRy 3u05 NaE] O Jall M, o)
pun ‘umgpme 3 g Wy “(agamd o pp By Buay
~B gty B s 000D Bty g0 pEags Buylmig
CIE] U Sy ey aBedes winge o Bepnp
OMIMISYE 6N Ag ueeagy usspey Sy o) ey
w0 =i jude douneso O jE TR WSEeTy

“Tiw=a) o | sy o7 Bupngy ©*d iy
el gy Cpeal M AT-TDYM)
GHIMESYD D050 AN NYIDD MYIOME 3H1L

Ml HIAWL SHOLYLS JIHVEDDNYIDO
LT e u§ L VR |




og o o0 B e fRo by T B s e

T

UNCLASSIFIE

UNCLASSIFIE




